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On  the  Necessity  for  a  Universal  Xotation.     Report  presented  to 

the   International   Congress    of    Actuaries  held   at    Brussels, 

September  1895^  by  A.  Begault,  Actuary  of  the   Compagnie 

Beige  d' Assurances  generates  sur  la  Vie,  Brussels.      Translated 

from  the  French  by  G.  Kixg.^  Y.P.I.A. 

lEead  before  the  Institute,  30  March  1896.] 

J.  HE  favour  with  which  the  convenini,^  of  the  present 
Congress  has  been  received  by  actuaries  of  all  nations,  and  the 
very  questions  submitted  to  it  by  the  members,  fully  show  that 
everywhere  the  same  desire  has  sprung  up,  namely  that  actuaries 
should  know  each  other  personally,  so  that  later  on  there  may 
be  more  effective  inter-communication  of  ideas  by  the  interchange 
of  the  writings  which  are  periodically  published.  The  question 
of  language  is  a  great  obstacle,  which  it  is  in  our  interest  to 
reduce  to  a  minimum.  A  foreign  tongue  becomes  easier  to  us, 
when  the  technical  symbols  employed,  assuming  a  form  which  is 
familiar  to  us,  indicate  the  drift  of  the  paragraph.  On  the  other 
hand,  when  the  same  symbol  represents,  according  to  the  author 
using  it,  diametrically  opposite  ideas,  the  passage  is  made  more 
difficult  to  understand,  and  the  formulas,  instead  of  being  an 
index  to  its  meaning,  become  a  source  of  error. 

In  all  sciences  of  recent  development — electricity  for  instance — 
the  necessity  for  a  uniform  notation  has  made  itself  felt.     The 
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Electrical  Congress  of  1881  fixed  electrical  units,  and  succeeding 
Congresses  found  that  their  labours  had  thereby  been  greatly 
lightened. 

The  science  of  the  actuary  is  more  than  any  other 
international  in  its  scope.  Everywhere  the  same  questions 
crop  up,  whether  we  are  conducting  scientifically  financial 
operations  in  their  infinite  variety,  or  whether  we  are  engaged 
in  the  serious  problem,  which  is  met  with  in  every  country, 
in  connection  with  provision  for  old  age  and  assurance 
against  sickness.  This  department  of  the  social  question  can  be 
dealt  with,  with  safety  and  equity,  only  by  the  aid  of  actuarial 
science.  It  must  be  said,  and  repeated  with  emphasis,  that  every 
legislative  effort  which  goes  beyond  the  rigorous  laws  laid  down 
by  mathematics,  bears  within  itself  the  germ  of  decay  which 
surely  results  in  destruction.  Equity  will  be  absent,  and  the 
apparent  advantages  secured  by  the  earlier  beneficiaries  will  be 
certainly  and  dearly  paid  for  by  the  more  deserving,  those, 
namely,  who  are  called  upon  to  make  sacrifices,  without  a 
guarantee,  other  than  honeyed  words,  for  the  carrying  out  of  the 
promises  made  to  them. 

The  questions  of  invalidity  and  sickness  will  give  rise  in 
different  countries  to  numberless  researches.  Statistics  will  be 
collected,  and  tables  of  every  kind  will  be  calculated.  How  then 
will  it  be  possible  to  compare  the  work  done  in  one  country 
with  that  done  in  another,  if  we  are  not  first  in  accord  upon  the 
definition  of  the  subjects  with  which  we  are  dealing  ?  "What  is 
"  invalidity ''  ?     What  is  meant  by  "  a  day^s  sickness  '^  ? 

In  the  report  presented  by  M.  Leon  Marie  in  the  name  of  the 
Statistical  and  Financial  Commission  of  Friendly  Societies,  we 
see  expressed  the  same  idea  in  connection  with  a  comparison  of 
the  sickness  tables  of  diff'erent  countries.     He  therein  says: 

''  Sickness  of  Soldiers  :  Here  we  have  the  only  statistics  of 
"  sickness  where  the  meaning  of  the  word  'sickness^  is  clearly 
"  defined.  That  w^hich  in  the  army,  in  all  countries  of  the 
"  world,  is  meant  by  '  a  day's  sickness '  is  a  day  of  incapacity 
"for  duty  caused  by  a  pathological  state,^'  and  further  on  : 

"The  definition  of  '^  sickness  '  of  the  soldier  (incapacity  for 
"  duty)  being  distinctly  the  same  in  every  country,  it  results  that 
"  the  statistics  of  diflfereut  armies  are  closely  corapai'able.  (Report 
"of  Dr.  Bertillon)."' 

It  is  no  more  our  intention,  than  it  is  in  our  power,  to  force  a 
notation    on    the  actuaries    of    ditferent    countries  :    but    if   the 
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actuaries  come  to  understand  that  the  notation  which  we  prefer 
is  simple^  rational,  and  complete,  it  is  to  be  hoped  that  they  will 
employ  it  in  preference  to  any  other.  Once  the  movement  started, 
those  authors  who  wish  to  be  read,  will  certainly  follow  it ;  and 
once  more  free  discussion  will  have  achieved  that  which  it  is  im- 
possible to  obtain  by  pressure.  We  therefore  propose  to 
examine 

(1)  The  notations  in  use  in  different  countries. 

(2)  Whether  we  can  find  one  among    them  which  satisfies 

all  the  conditions  of  a  notation  universally  acceptable. 

The  principal  notations  in  use  in 
different  countries. 

To  assist  in  the  examination  of  this  question,  the  reader  is 
begged  to  refer  to  the  synoptical  table  in  the  appendix.  It 
shows  : 

(1)  The    notation    employed    by    English    and    American 

actuaries.       (The    Institute    of     Actuaries     and     the 
Actuarial  Society  of  America.)* 

(2)  The  notations   used  by  the  French  actuaries  (Dormoy, 

and  the  Committee  of  four  Life  Assurance  Companies). 

(3)  The  notations  employed  in  Germany  (Karup,  senior). 
(4')  The  notations  employed  in  Holland  (C.  Landre). 

The  first  two  groups  have  many  points  in  common,  as  also 
have  the  second  two  groups.  That  evidently  follows  from  the 
respective  characters  of  the  languages. 

A  suggestive  symbol  has  always  been  sought,  and  the  initial 
of  the  word  has  naturally  occurred  to  the  mind.  Hence  the 
differences  arise  from  the  differences  in  the  words  employed  in 
languages  of  German  origin,  and  those  of  Latin  origin. 
The  terminology  of  English  actuarial  science  is  almost  entirely 
of  Latin  origin.     Nevertheless,   this   rule  of  initials   can   never 

*  The  commutation  system  employed  in  America  is  that  of  Farr.  That  is 
to  say  that  the  American  N^  corresponds  to  the  English  N^-i.  Moreover,  the 
Actuarial  Society  of  America  has  adopted  the  following  symbols : 

7.    "'X    __      ^x 

«.=  -^(l+V)=^ 
S  =  sum  assured. 


K  =  cost  of  the  assurance  =  2  (S  — V). 
n  =  the  single  premium  (as  also  does  A). 
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be  absolute;  because,  in  view  of  the  great  number  of 
terms  employed,  duplication  would  be  unavoidable.  Hence,  for 
the  less  frequent  benefits,  letters  have  been  adopted  without 
reference  to  the  benefits  which  they  represent.  This  also 
explains  the  impossibility  of  selecting  one  part  of  a  system  of 
notation  from  one  scheme  and  another  part  from  another.  The 
letters  employed  in  the  first  would  most  likely  be  found  in  the  second, 
and  with  other  meanings.  It  is  therefore  absolutely  necessary, 
unless  we  should  decide  on  creating  an  entirely  new  system,  to 
adopt  in  its  entirety  that  system  which  is  the  most  perfect ;  it 
being  understood  that  there  will  be  imported  into  it  later  on,  such 
additions  as  may  be  rendered  necessary  by  the  development  of 
actuarial  science. 

The  systems  in  force  are  based  upon  the  following  ideas : 

(1)  The  use  of  a  suggestive  symbol  to  indicate  the  function 
in  question. 


England  and  tlic  United  States 

I 

d 

a 

A 

V 

France    

l,v 

-,d 

X,a 

P,  TT 

V,G 

Germany          .... 

\ 

r 

iR 

p 

|l    ■ 

Holland 

I 

d 

r 

C 

V 

(2)  The  use  of  suffixes  placed  below,  and  to  the  right  of  the 
principal  symbol,  to  indicate  the  ages  of  the  lives  in 
question. 


England  and  the  United  States 

h 

(Ixy 

^xyz 

France     ..... 

lx>  Vx. 

Xx)j}  (^xy 

"xyzi  ''xyz 

Germany          .... 

x„ 

EaJ. 

Pfi.b.c 

Holland 

la 

»*a,b 

^a,  b,  c 

(3)  The  use  of  supplementary  indices  to  the  right  or  to  the 
left,  to  indicate  whether  the  benefit  is  temporary  or 
deferred. 


England  and  the  United  States 

\na 

!hA. 

»i|a 

nlA 

France     ..... 

,vX,  aM 

hP,- 

X'S  a" 

> 

Germany          .... 

nR 

nP 

«R 

np 

Holland 

"R 

- 

- 
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(4)  The  iudicatiouof  fractional  parts  of  a  year  in  the  benefit. 
When  the  number  of  these  becomes  infinite^  the  benefit 
is  said  to  be  continuous. 


England  and  the  United  States 

1 

a 

France    

"»X,- 

%- 

Germany         .... 

"'R 

- 

Holland 

S-. 

R 

(5)  Lastly  in  the  Ensxlish  system  alone,  we  meet  with  special 
signs  to  indicate  the  one  (°)  that  the  benefit  is  complete 
(complete  expectation  of  life,  annuities  payable  to  the 
moment  of  death;,  the  other  (A)  that  in  the  case  of  a 
survivorship  annuity,  the  epoch  of  the  first  payment 
becoming  due  depends  on  the  date  of  death  of  the  life 
tenant,  and  not  on  the  date  of  the  initiation  of  the 
transaction.     These  benefits  are  represented  thus. 


Thus,  each  of  the  ditferent  systems  solves  in  a  manner,  more 
or  less  complete,  the  problem  of  notation. 

The  systems  in  use  by  German  and  Dutch  actuaries  are  found, 
however,  in  certain  respects  to  be  inferior  to  the  others.  The 
German  actuaries  have  varied  the  principal  symbol  according  to 
the  benefit  to  be  represented.  Thus  „P.,.  "^^  „|3a-  represent  the 
single  premium  for  a  Temporary  Assurance,  an  Endowment,  and 
an  Endowment  Assurance  for  n  years,  respectively.  Xuthing  in 
the  symbols  P,  ^  or  ^  indicates  that  difference  to  the  reader. 
We  can  thus  say  that  the  German  notation  is  not  suggestive. 
Compare  it  with  the  Englisli  Nutation  fur  the  same  benefits. 

■^'3m\i  ^-xn\)  -^-xn,' 

We  see  here  that  A  represents  the  single  premium  for  the 
assurance,  and  the  index  indicates  to  us  the  nature  of  the  benefit. 
;f^  means  payable  at  the  termination  of  the  status  ;,;r,  that  is  to 
say  by  the  death  of  x  or  at  the  expiration  of  the  fixed  term  of 
n  years.  That  is  the  Endowment  Assurance.  \-  means  payable 
at  the  termination  of  the  status  ^n  provided  that  the  life  drops 
first,  that  is  to  say,  dies  before  the  expii-ation  of  a  years.  That  is 
a  Temporary  Assurance.  -,  means  payable  at  the  termination  of 
the  status,  if  the  a  years  run  out  before  the  death  of  cc,  that  is  to 
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say  X  must  still  be  alive  after  the  n  years.  This  is  the  Endow- 
ment. In  fact  very  few  of  the  symbols  adopted  by  the  German 
actuaries  agree  with  those  of  the  other  systems. 

The  Dutch  system  set  forth  in  the  work  of  M.  M.  G.  Snoer, 
(Lijfrente  en  Levensverzekering)  and  more  recently  by  M. 
CoRXEiLLE  L.  Laxdre  (Wiskuudigc  Hoofdstukken  voor  levens- 
verzekering)^ while  it  is  derived  principally  from  the  German 
notation^*  includes  a  certain  number  of  English  symbols  such  as 
i,  V,  I,  d,  V ;  but  it  does  not  give  symbols  for  several  important 
groups  of  benefits,  such  as  deferred  benefits,  survivorship  benefits, 
and  endowment  assurances.  It  does  not  even  mention  benefits 
depending  on  several  lives  w^iere  the  order  of  survivorship  is  fixed 
in  advance.     None  of  the  systems  so  far  examined  include  this. 

The  system  of  Dormoy  bears  a  certain  analogy  to  the  English 
system,  but  it  is  open  to  the  objection,  especially  from  the  French 
point  of  view,  that  it  does  not  respect  the  law  of  initials.  In 
fact,  Q,X,Y,  do  not  suggest  to  the  mind  in  any  way  the  words 
Endowment,  Annuity,  and  Variable  Annuity.  Lastly,  the 
probabilities  of  life,  of  death,  and  of  contingent  survivorship, 
whether  simple  or  compound,  and  Endowment  Assurances,  are  not 
specially  represented. 

The  system  of  the  Committee  of  the  four  French  Life 
Assurance  Companies  resembles  most,  without  question,  the 
system  of  the  Institute  of  Actuaries.  The  actuaries  who  compiled 
it  took  for  their  model  the  system  adopted  in  England,  but 
introduced  certain  modifications  to  which  we  shall  refer  again 
later  on. 

We  shall  examine  successively  these  tv/o  systems  in  so  far  as 
they  relate  to  the  principal  symbol,  the  various  indications  of  age, 
of  duration,  and  of  the  conditions  of  the  benefit.  We  shall  make 
note  of  the  similarities,  and  of  the  difl'erences,  and  we  shall  see 
whether  the  modifications  adopted  by  the  French  actuaries  have 
in  reality  simplified  or  improved  the  English  system. 

(1)  The  principal  symbols  (pages  3  and  3  of  the  appendix) 
i,  d,  p,  q,  a,  have  the  same  meaning,  while  /,  /x.  A,  P,  V  of  the 
English  system  are  replaced  in  the  French  system  by  r,  %,  IT,  tt,  G. 

(2)  Special  symbols  (pages  4  et  seq  of  the  appendix).  The 
indication  of  the  group  of  lives  on  which  the  benefit  depends  is 
given  in  the  two  systems  in  the  same  w\iy. 

l^x,  ttxyz,  &c. 

*  One  portion  of  the  Dutch  notation  has  heen  borrowed  from  the  work  of 
A.  Zillmer,  Mathematische  Rechuungenj  1st  Edition. 
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It  is  not  so  when  this  group  becomes  a  status*  according  to 
the  phrase  in  use  in  England,  that  is  to  say  when  the  benefit  has 
reference  not  merely  to  the  ages  of  one  or  several  lives,  but  to 
other  conditions,  such  as  the  continued  existence  or  the  disappear- 
ance of  the  whole  group,  or  a  determined  order  of  death  in  the 
lives  involved,  &c.     Thus  for  example 

{a)  p^y  represents  in  both  notations  the  probability  that  the 
survivor,  that  is,  at  least  one  of  the  lives  shall  be  in 
existence  at  the  end  of  .  .  .  years. 

qj,j  is  used  by  English  actuaries  to  signify  the  death  of  the 
survivor,  and  by  the  French,  the  probability  of  the 
dissolution  of  the  group  by  the  death  of  one  or  of  both. 
English  actuaries  have  given  to  the  horizontal  bar 
above  the  suffix  the  meaning  of  last  survivor,  as  have 
also  the  French  in  the  symbol  o^  representing  an 
annuity  payable  until  the  last  death.  Further,  English 
actuaries  write 

i      Pxy  ^  Clxy 

analogous  tu        l—pj.  =  qj. 

equations  which  do  not  exist  in  the  French  system. 
(b)  Survivorship  beuetits  (annuities  for  instance)  are  indicated 

in  the  English  system  Oyj,-; 
in  the  French  svstem  III! 

the  one  as  simple  and  as  clear  as  the  other. 

(3)  Deferred  and  teni])orary  benefits. — The  limitation  of  the 
benefit  for  n  years  is  indicated 

in  the  English  system  by  ,ia,  or  aj.-\, 
in  the  French  system  by  a  "  ■ 

and  the  postponement  of  the  benefit 

in  the  English  system  by  „/?, 
and  in  the  French  system  by  a"', 

notations  equally  satisfactory  from  the  point  of  view  of 
clearness.  French  actuaries  claim  for  their  notation  the 
advantage  of  avoiding  *the  index  on  the   left   of  the  principal 

*  The  word  "status"  has  a  wider  meaning  iu  England  than  that  given  to  it 
here.  It  includes  a  single  life  on  which  a  benefit  depends.  Thus,  in  a^.,  x  is  a 
status. — G.  K. 
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symbol.  We  do  not  see  anything  objectionable  in  this  index, 
nor  even  that  it  presents  any  difficulty  to  the  reader.  On  the 
contrary  the  vertical  bar  is  in  conformity  with  the  English 
principle  of  the  separation  of  the  statuses. 

,i\a  means  that  n  years  will  elapse  before  entering  on  the 
annuity. 

Ind  signifies  that  0  years  will  elapse  (the  benefit  is,  therefore, 
immediate)  and  that  it  will  run  for  n  years. 

Moreover,  the  index  on  the  left  is  only  avoided  for  the 
moment ;  and  whenever  it  is  desired  to  indicate  in  the  French 
system  that  the  annuities  arc  to  be  payable  half-yearly,  quarterly, 
or  n  times  a  year,  it  will  be  necessary  to  place  the  new  index  on 
the  left  of,  or  above,  the  principal  symbol. 

Lastly,  a'*  is  an  algebraical  symbol,  which  by  universal 
consent  means  the  n/^^  power  of  a. 

(4)  Assurances.  — In  this  department  the  French  system  is 
entirely  incomplete,  the  different  benefits  having  no  individual 
symbols.  It  has  been  thought  sufficient  to  take  11  and  vr  for 
the  single  and  tbe  annual  premiums  respectively  for  all  assurances 
payable  only  on  the  death  of  the  Life  Assured,  and  11 "'  and  tt"' 
for  all  benefits,  assurances  or  annuities,  which  last  for  only  a 
limited  number  of  years. 

Evidently  this  branch  of  the  question  was  left  on  one  side. 
In  preparing  "PAide-memoire'^  the  Committee  were  content 
to  supply  only  a  guide  for  the  clerks  charged  with  the  duty  of 
calculating  rates  by  given  formulas.  From  this  narrow  stand- 
point it  was  not  found  inconvenient  that  Ha,.'"'  should  represent 
the  single  premium  for  a  temporary  assurance,  an  endowment 
assurance,  or  an  insurance  for  a  term-certain,  a  temporary  life 
annuity  or  a  deferred  life  annuity,  or  an  endowment,  a  compound 
assurance,  &c.  The  heading  of  the  page  made  all  mistake 
impossible ;  and  from  this  purely  utilitarian  point  of  view,  the 
principle  is  not  open  to  criticism.  Let  us  say,  however,  that  in 
all  the  symbols,  where  the  two  systems,  English  and  French, 
are  comparable,  there  are  only  trivial  differences,  and  that  it  is 
impossible  to  say  whether  one  is  or  is  not  more  complex  than 
the  other.  It  is,  therefore,  to  be  presumed  that,  when  the 
Institute  of  French  Actuaries  resumes  the  work  begun  by  the 
Committee  of  the  Four  Companies,  with  a  view  to  extend  to 
assurances  the  general  principles  adopted  for  annuities,  it  will 
be  difficult,  nay  even  impossible,  to  simplify  in  the  slightest 
degree  the  English  system.     Let  us  see,  therefore,  whether  this 
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system  can  be  applied  to  the  conditions  whicli  French- speaking 
peoples  have  a  right  to  require. 

2.  Examination'  from  the  French  standpoint  (jf  the 
System  of  Notation'  of  the  English  Institute  of 
Actuaries. 

As  we  showed  at  the  commencement  of  this  enquiry^  the 
greatness  of  the  number  of  symbols  required  in  the  science  of  life 
contingencies  does  not  permit  of  borrowing  one  part  of  a  scheme 
of  notation  from  one  system^  and  another  part  fi-om  another.  On 
the  other  hand;  it  would  not  be  reasonable  to  advise  actuaries  to 
adopt  a  system  entirely  out  of  harmony  with  the  requirements 
which  would  be  laid  down^  were  an  entirely  new  system  to  be 
devised. 

Let  us  therefore  examine  the  English  symbols  which  the 
French  actuaries  have  rejected^  and  let  us  see  if  there  is  any  real 
impossibility  in  adopting  them. 

1.  The  instantaneous  death  rate  =/Li ;  fi  is  the  limit  of  rn,  and 
m  at  once  suggests  the  word  '•'mortality'"^  iFrenchj  mortalite). 

2.  Single  Premium  (present  value)  for  an  assurance  =A;  in 
French  likewise  A  is  the  initial  of  '"'assurance"  (French, 
assurance). 

3.  Annual  premium  for  a  benefit  =P.  The  letter  P  at  once 
makes  us  think  of  '^ premium'"  (French^  prime). 

4.  Value  of  a  Policy  ''reserve^  =V.  Once  again  the  initial  V 
is  that  of  "value"    French,  valeur). 

We  must  call  special  attention  to  this  expression  which 
explains  perfectly  the  reserve. 

In  theory,  a  constant  equation  must  exist  between  the 
assets  and  the  liabilities;  but  the  equality  which  exists  at  the 
commencement^  between  the  premiums  to  be  received  and  the 
coiTesponding  assurance,  disappears.  The  policy,  the  value  of 
which  is  zero  before  the  payment  of  the  first  premium,  and  1  'if 
unity  is  the  sum  assured)  at  the  moment  of  death,  passes  through 
a  series  of  intermediate  values.  The  expression  "value  of  the 
policy^'  is  therefore  a  perfectly  happy  one.  The  word  "'reserve'^ 
has  already  a  more  commercial  meaning,  because  while  it  is  true 
that  we  must  have  at  each  valuation 

%  Reserves  =S  value  of  policies, 

we  may  say  that,  taken  individually,  it  is  not  so,  as  recent  policies 
for  example  may  have  negative  values. 
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Number  living  =/.  This  tVoiu  the  French  standpoint  is  the 
only  letter  for  which  nothing  can  be  said.  The  letter  v  suggests 
the  v.'ord  "  vivant'^;  and  from  this  point  of  view  it  is  not  easy  to 
justify  its  rejection.  We  should  not  even  see  much  objection  to 
admitting  it^  if  v  had  not  already  with  English  actuaries  its  own 

meanino;  =  :, : .     Now  the  adoption  of  v  for  = : ,  which  gets 

°        1  +  ?  ^  1+?'  * 

rid  of  negative  exponents  in  formulas,  and  much  simplifies  the 

operation  of  writing,  seems  to  us  very  desirable,  and  the  more  so 

because  v  has  a  meaning  easy  to  remember,  namely  the  present 

value  (French,  valeur)  of  one  franc  payable  in  a  year. 

If,  therefore,  we  find  that  in  French  v  and  consequently  v-,  v^, 
.  .  .  y'*  are  useful  symbols  to  represent  the  present  value  of  one 
franc  payable  in  1,  2,  3,  .  .  .  ?i  years,  we  should  abandon  the 
meaning  of  v  assigned  to  it  by  French  actuaries,  and  take  away 
from  it,  its  signification  as  the  number  living. 

Moreover  the  rule  has  been  but  little  observed  hitherto  by 
French  actuaries,  for  we  find  4.,  y,f{x)  used  by  difi'erent  authors. 

Surely  it  is  not  possible  that  this  single  letter  should  be  an  in- 
surmountable obstacle  to  the  unification  of  the  systems  of  notation. 
We  have  too  much  confidence  in  the  practical  good  sense  of  our 
colleagues,  to  believe  that  this  single  objection  should  outweigh 
with  them  the  gain  that  would  follow  order  evolved  from  the  chaos 
which  reigns  supreme  to-day. 

Changes  introduced  by  the  Committee  of  French 
Companies. 

1.  Adjustments  for  selection.  The  mortality  tables  H-*^ 
and  H^^^'')  are  the  mathematical  embodiment  of  the  influence  of 
medical  selection  during  the  first  five  years  of  whole-life 
assurance. 

The  annuity  tables  just  published  by  the  Institute  of 
Actuaries  are  tlie  embodiment  of  the  same  infiuence  in  so  far  as 
it  concerns  annuity  nominees  (Joint  Life  Annuity  Tables  for 
Lives  of  both  sexes,  and  also  Single  Life  Annuity  Tables, 
deduced  from  the  mortality  experience  of  Government  Life 
annuitants) .  In  truth  the  law  of  mortality  varies  with  the  age 
at  entry,  but  mortality  tables  constructed  on  this  principle  are 
based  upon  observations  too  restricted,  and  are  therefore  untrust- 
worthy. Moreover,  to  employ  them  practically  is  quite 
impossible.     It  has,  however,  been  attempted  to  take  account  of 
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the  iutiueace  of  selection  specially  manifested  in  annuity  nominees 
above  65  years  of  age.  The  ages  x,  y  z  ....  to  meet  the  change 
in  the  condition  of  the  lives  observed  have  been  represented  by 
the  Greek  letters  ^,  Vi  ^  •  •  -^ 

2.  Valuation  premiums^  and  commercial  premiums.  The 
loading  on  the  net  premium  for  the  different  life  beuetits  includes 
two  very  distinct  portions.  The  first  is  destined  to  meet  the 
outgo  which  will  be  incurred  by  the  Company  as  long  as  the 
contract  lasts^  and  which  recurs  each  year  (cost  of  conducting 
the  business  and  proAasion  for  bonus).  This  may  be  called 
''cost  of  working"  ifi'ois  de  gestion).  The  second  is  to 
provide  for  the  special  expenses  incurred  in  acquiring  new 
business  (remuneration  to  agents)  and  the  cost  of  collecting  the 
premium  throughout  the  duration  of  the  contract.  This  has  been 
called  "  procuration  expenses.'''  These  two  reasonable  divisions 
have  produced  two  distinct  premiums^  one  taking  account  of 
"  cost  of  working ",  and  called  Valuation  premium,  the  other 
bringing  in  also  the  "'procuration  expenses",  and  called 
Commercial  premium.  This  last  is  the  premium  given  in  the 
prospectus.  The  necessity  for  the  Valuation  premium  has  already 
been  felt,  because  the  English  Companies  in  their  valuations 
introduce  an  adjustment  (whole-life  loading)  for  those  contracts 
under  which  the  premiums  cease  before  the  sum  assured  becomes 
payable. 

Following  out  these  ideas  we  could  designate  by  A'  and  P' 
the  Single  and  Annual  Valuation  Premiums,  and  by  A"  and  P" 
the  Single  and  Annual  Commercial  or  Office  Premiums  corres- 
ponding to  the  net  premiums  A  and  P. 

COMMUTATIOX    SYMBOLS. 

has  everywhere  the  same  signification. 

Na;has  among  English  actuaries  t  that  value  which  divided  bv 
J)j:  gives  the  life  annuity  a.j.. 

In  America  and  France  there  has  been  adopted  for  X.^-  the 
value  which  divided  by  D^  gives  for  its  quotient  1  +  «.<■,  that  is  the 
annuity-due.     This  difference  is  of  small  importance,  and  to  take 


*  On  the   English   method   of   marking   Selection,  see  Translator's  Xotc  on 
p.  16.— G.  K. 

t  In  England  the  notation  has  also  been  adopted  11^  =  0^  +  D^-i  +  »Scc. — G.  K. 
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note  of  it  is  sufficient.  Tlie  French  and  American  notations  take 
account  principally  of  the  annuity  as  an  auxiliary  quantity,  to  be 
used  as  divisor  in  the  calculation  of  the  annual  premiums  for  life 
benefits.  From  a  didactic  point  of  view,  and  looking  upon 
annuities  as  a  class  of  benefits  distinct  in  themselves,  like 
annuities-certain,  no  valid  reason  can  be  urged  in  favour  of  the 
adoption  for  N^.  of  the  value  Dj;  +  Da;+i+  .  .  .  +^w',  annuities, 
unless  there  be  a  special  stipulation  to  the  contrary,  being  always 
understood  as  niakiiig  the  first  payment  fall  due  at  the  end  of  one 
year.  But  this  is  of  little  consequence.  It  is  sufficient  to  pay 
careful  attention  to  their  construction,  in  using  commutation 
columns  constructed  on  one  or  on  the  other  system. 

This  being  a  function  of  N,  will  have,  following  what  we 
have  just  said,  different  values  according  to  the  method  of 
constructing  N. 

but  the  French  actuaries  have  assigned  to  it  the  value 

C^ci  +  o-'^^-'-^'^- 

This  modification  is  the  mathematical  embodiment  of  the 
hypothesis  that  all  deaths  take  place  in  the  middle  of  the  year. 
We  need  not  remark  that  this  hypothesis  is  but  a  modification  of 
the  English  hypothesis*  that  all  deaths  take  place  at  the  end  of 
the  year.  It  must  be  said,  however,  in  defence  of  the  English 
hypothesis,  that  it  excellently  answers  the  theoretical  purposes  of 
actuarial  science,  and  that  supplementary  calculations  enable  us 
by  it  to  approximate  as  closely  as  may  be  desired  to  the  real  facts, 
without  even  the  necessity  of  assuming  that  deaths  are  uniformly 
distributed  between  two  consecutive  ages. 

The  only  objection  that  can  be  made  to  the  French  value  of 
Cx,  from  the  strictly  mathematical  point  of  view,  is  in  its 
application  to  a  table  of  mortality  other  than  that  from  which  it 
first  had  its  rise,  a  table  where  the  values  of  lj_.,  lx+\,  h+i  •  •  •  ^-c. 
are  replaced  by  /a..+i,  Ijc+i  .  .  .  &c.  In  fine,  if  0.^.=  {l+i)~  ■'^'^^'dj. 
is  a  practical  notation,  it  cannot  be  accepted  from  the  stand-point 
of  rigorous  mathematical  reasoning. 

*  The  Euglisli  hypothesis  does  not  refer  to  the  time  of  death,  hut  is  based  upou 
the  origiual  practice  of  paying  claims  six  mouths  after  death,  that  is,  approximately 
at  the  eud  of  the  year  of  death. — G.  K. 
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This  being  a  function  of  C.^-  will  therefore  have  for  value  in 
the  English  notation 

and  in  the  French  notation 

(l+^y^[(l+^•)-'"^"rf.^•+(l+^■)-'•'■^"<^.'■+l+ &c.] 

R.r=SM., 

This  will  be  derived  naturally  from  the  value  of  the  function 
represented  by  M. 

Conclusions. 

The  notation  adopted  by  the  Institute  of  Actuaries,  the 
Faculty  of  Actuaries  in  Scotland,  and  the  Actuarial  Society  of 
America,  is  rational,  and  for  this  reason  does  not  require  any 
eflfort  of  memory.  It  is  complete,  because  it  includes  all  cases 
met  with  in  practice ;  and  the  principles  upon  which  it  is  based, 
allow  of  its  extension  to  the  most  difficult  combinations.  All 
other  notations  have  been  inspired  by  it,  and  none  of  them  have 
simplified  it.  Moreover,  it  has  been  employed  for  many  years 
by  numberless  English  authors,  whose  works  form  a  veritable 
monument  in  science. 

It  is  not  this  last  reason  which  induces  us  to  give  preference 
to  the  notation  of  the  Institute  of  Actuaries,  but  with  the 
advantages  which  it  possesses  over  all  other  systems  actually  in 
use,  and  seeing  that  the  desire  has  been  expressed  by  members  of 
the  profession  not  to  introduce  an  entirely  new  notation  unless 
such  were  found  to  be  absolutely  necessary,  this  circumstance  is 
certainly  one  argument  the  more  in  favour  of  adopting  the 
English  system. 

We  therefore  submit  to  the  Congress  the  following  two 
resolutions  : — 

(1)  That   the   notation  of   the   Institute   of    Actuaries,    be 

adopted  by  Actuaries  of  all  countries. 

(2)  That  such  modifications  in  it  as  may  be  found  necessary 

in     future,    be     considered    by    future     International 
Congresses. 
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SYSTEMS  OF   NOTATION. 

Doi'uioy 

Committee  of 

Four  French 

Companies 

Institute 

of 
Actuaries 

Karup,  Senr. 

C.  Landre 

GENERAL  SYMBOLS. 

I.    Interest. 

Annual  Interest  per  Mone- 
tary Unit 

t 

i 

i 

z 

i 

Discounted   Value  :; .  of 

l  +  t 
1  payable  a  year  hence  .     .     . 

(1  +  0-^ 

(i  +  0-> 

V 

p 

V 

Nominal  Rate  of  Interest 
convertible   m  times  a  year,  1 
when  the  effective  rate  is  7,  ' 

mi^{l  +  i)h-l}      .... 

J(m) 

I^oge(l  +  0  ;       Force      of 
Discount 

p 

I 

8 

2 

Value  of  i  discounted, ; 

'1  +  e 

=  1  — y=t"i 

i 

d 

P 

Present  Value  of  an  Annuity 
of  «  payments 

(ln\ 

II.    Mortality. 

Number  Living    .... 

hf{^),y 

V 

I 

X 

1,1' 

Number  Dying     .... 

d 

d 

T 

d,t 
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Population  .... 
Probability  of  Life  . 
Probability  of  Death 


Limiting  Age  of  the  Table 


Correction  for  Selection 

Age  corrected  for  the  In- 
fluence of  Selection  .     .     .     . 

Force  of  Mortality    .  .  . 

Central  Death  Rate  .  . 

Expectation  of  Life  .  .  . 

Makeham's  Formula  .  . 

III.    Benefits. 
Endowment 


Annuity,  Life  Interest  .     . 
Annuity-due 


Single     Premium     for     an 
Assurance  

Annual  Premium .     .     .     . 

Policy  Value,  Reserve    .     . 


Dorinoy 


X 


p 

V 


Committee  of       Institute 
Four  French  of 

Companies         Actuaries 


Iv,^ 


ks^ff'-'' 


p?f 


n 


G 


ks-'-f 


Kavup,  Senr. 


a,l-\-a 

A 
P 
V 


>R 
R 

P 

P 


P 
V 


*  In  England  Dr.  Sprague's  way  of  marking  selection  has  been  officially  adopted,  viz. : — 
l[x]=  living  aged  .r,  just  selected. 
kx -!]+!='  living  aged  x,  selected  a  year  ago, 

&e.  &c.  G.  K. 
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SPECIAL  SYMBOLS. 

L    Designation  of  the  Lives 

to   which   the   Principal 

Symhol  refers. 

Xumber  Living    .... 

ix,nx) 

Vx 

Ix 

K 

h,<i>J'{x) 

Xumber  of  pairs  existing, 
Cwo  Joint  Lives       .... 

Vxy 

'xy 

KixXb 

Expectation  of  Life.     One 
[iife 

ex 

Annuity  on  One  Life     .     . 

X, 

ax 

(tx 

•Ra 

Ta 

\ 

Joint  Life  Annuitv  ceasing 
m  first  death  

X,,.... 

"xyz... 

"-xyz  .  .  . 

^R«.  I.  c 

^a.  6.  c 

Joint  Life  Assurance  pay- 
,ble  on  first  death    .... 

^xys 

Uxyz 

A  xyz 

Pfl.  h.  c 

C^a,  6.  c 

Probability    that    at    least 
ne  of  three  Joint  Lives  will 

ail  within  a  year     .... 

9.^z 

({•ryz 

I.  Indication  of  Increase  in 

Lge  of  all  the  Lives  mentioned 

in  the  Suflax. 

Number  living,  aged  cc-\-n 

fiX+tl) 

Vx+n 

7        •  "7 

'x  +  n  J      Ix 

f^a+n 

'x+n  J 
/Or +  70 

Number  of  pairs   of  Lives 

'x+n  X  ly+n 

f(x  +  n) 
x/(^+«) 

^x+n  ^'y-^n 

nj 
'  xy 

also 

'x-k-n  -.y  +  n 

Ki  +  n^b  +  n 

Probability  that  three  Joint 
iives,  aged  x-[-n,  y  +  n,  and 
+  «,  will  all  live  a  year    . 

Px-^ti,  y-T-n.z+n 

""Pxyz 

Annuity     on     two     Joint 
jives,  aged  x-\-n  and  y-\-n     . 

^x+n:y+7i 

^x+n.y+n 

a  x+n  -.y  +  n 
""axy 

i»a+»,  6+M 
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III.  Indication  of  the  number 
of  years  over  which  the  pro- 
bahility  or  benefit  extends, 
as  shown  in  the  principal 
symbol. 

Probability  that  a  Life  aged 
cc  will  live  n  vears    .... 


Probability  that  both  the 
Lives  cc  and  ^  will  live  n  years 

Annual  Premium  limited  to 
n  years 

Value  after  n  years  of  a 
Policy  on  two  Joint  Lives 

Endowment  payable  if  two 
Joint  Lives,  s  and^,  both  sur- 
vive n  years    


IV.  Indication   of  the    Sur- 
vivors of  Lives. 

Probability  that  the  Sur- 
vivor of  cc  and  y  will  live  n 
years     


Probabihty  that  the  last 
Survivor  of  a%  i/,  and  z,  will 
die  within  a  vear      .     .     .     . 


Annuity  payable  in  full 
during  Joint  Lives  and  to 
Survivor  of  cc  and  y    .     .     , 


I  Committee  of       Institute 
Dormoy         Four  Frencli  |  of 

Companies         Actuaries 


n]i 


0" 


-X.,,1, 


Vi 


Pi 


G. 


<lX!IZ 


yiPx 


•nPxy 


«P 


jiE-r 


nPx 


q^z 


Karup,  Scnr.    C.  Landre 


np 


»'i{[P.  b\ 


'"'X'"-  b 


lla   I  (*) 

1 


*   General  Remark.— In  German  Notation  R  represents  the  annuity-due.     There  may,  therefore,  not 
he  complete  analogy  between  the  function  in  the  fourth  column  and  the  others  on  the  same  line. 
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Annual  Premium  payable 
'.  the  second  death  for  an 
.ranee  on  the  Survivor  of 
Lives  

Annual   Premium    payable 
;-.til  the  first   death   for  an  I 
\"  nance  on  the  Survivor  of 
:\vo  Lives 

Probability  that  at  least  r 
Lives  out  of  m  Lives  will  sur- 
.ive  n  vears    


Annuity  on  the  last  /•  Sur- 
ivors  of  m  Lives      .     .     .     . 


Annuity  payable  while 
xactly  r  Lives  out  of  m  Lives 
,re  in  being,  and  ceasing  on 
he  death  of  one  of  the  ;•  Lives 


Assurance  on  the  last  r  Sur- 
•ivors  of  m  Lives     .     .     .     . 


Annuity  payable  dming 
he  Life  of  the  last  Survivor 
>f  the  three  Lives  a5c,  jointly 
nth  all  the  three  Lives  xyz  . 


Annuity  payable  during  the 
life  of  the  last  Survivor  of 
\he,  jointly  with  the  last  Sur- 
vivor of  xyz 


T.  Indication  of  Survivorship. 
IJontingent  Annuity  to  x  aftery 


1 
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Companies    I     Actuaries 


PTy 


Txy 


n. 


P,-7, 


«P. 


xgz  —  (m) 


xijz (m) 


\f\ 


Xj/z . . .  (m) 


^yix 


Karup,  Senr.    C.  Landre 


Ea.6 


C     2 


20 


On  the  Necessity  for 


[Oct. 


Donnoy 

Committee  of 
Four  French 
Companies 

Institute 

of 
Actuaries 

Karup,  Senr. 

C.  Landri 

Annual  Premium  for  a  Con- 
tiugent  Anmiity       .... 

TTlL 
X 

P(ly\.v 

Pa,h 
e 

Contingent  Annuity  on  the 
Status  s  after  the  failure  of 
the  Status  s' 

^s\s 

Contingent  Assurance  on  the 
Survivor  of  s  and  y  against  z 

(  A    - 

Contingent  Annuity  on  the 
last  Survivor  of  ahc,  after  the 
death  of  the  last  Survivor  of 

^y^ 

^xfilWc 

VI.  Indication  of  the  Order 
of  Death. 

Probability  that  of  .t^z,  x 
will  die  first  within  n  years    . 

Wixyt 

Probability  that  x  will  die 
before  y  in  the  «th  year    . 

n-\\9x!f 

Total  probability  that  .r  will 
die  before  y 

Qly 

Assurance  payable    on  the 
deatb  of  to  if  he  die  fourth, 
the  other  deaths  following  the 
order  shown  in  the  suffix  . 

321 

Compound  Survivorship  An- 
of  y  and  z,  z  having  died  first 
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C.  Laudre 

VII.  Indication  of  the  Order 
of  Succession. 

Assurance  payable   on    the 
death  of  the  nth.  Life  to  be 
nominated  in  succession  after 
the  Life  in  possession    . 

■^0(l)(2)(3)...(n) 

VIII.  Indication  of  a  Limit- 
ation of  time. 

Probability   that  x  and   y 
will  both  die  within  n  rears  . 

2i^' 

\nSzy 

Temporary  Annuity      .     . 

uXc 

«!c"' 

n^x'}  (I XII 

n^a 

Ml. 

'a 

Temporary  Assurance    .     . 

.p. 

w-A-a-J  AjTH 

nPa 

Single  and  Annual  Premium 
Eor  an  Endowment  .... 

Q'^iiP 

Pi';  '^S 

A  -•  P  A 

''%;''X>a 

Single  and  Annual  Premium 
for  an  Endowment  Assurance 

A/n  ;  irxn 

wpo;  nPa 

1 
Endowment  Assurance   on 
the  Survivor  of  two  Lives 

n|' 

■^xy  n] 

Annual   Premium    for    an 
Endowment  Assurance  for  n 
years,     the    Premium     being 
payable  for  7i'  years.     .     .     . 

1 

<»>') 

n'^zn\ 

1 

Temporary  Contingent  An- 
inuity     .     .' 

X 

ndy  X 

?iPa  b  . 
e 
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IX.   Indication  of  a  deferred 
term. 

Annuity  deferred  n  years   . 

X" 

X 

al 

n\(tx 

Assurance  deferred  n  years 

11  A-x 

Annual     Premium     for     a 
Deferred     Annuity     on     the 
Survivor  of  two  lives  .     .     . 

"n\(ixy 

Intercepted  Annuity 

"'        X 

,,)i  (m) 

u  in^.v 

Deferred  Contingent  Assur- 

ance   

X.    Indication  of  Sub-divi- 
sion of  the  year. 

Annuity  payable  m  times  a 
year 

1 

Cx'l 

m 

n 

'  a 

Deferred  Annuity  ])ayable  m 
times  a  year  on  the  Survivor 
of  two  lives 

™x^ 

XII 

1    iml 

Annual  Premium  for  ditto 

P      /7^'' 

Assurance    payable    ---   of 
2m 

a  year  after  deatli     .... 

Ai!'" 

1 
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XI.  Indication  of  Continuity. 

Conthiuous  Annuity       .     . 

X.. 

(ix 

K« 

Assurance   payable   at   the 
moment  of  death :  Continuous 
Assurance  

A, 

Endowment  Assurance  pay- 
able at  the  moment  of  death  . 

■^xn 

XII.      Indication   that    the 
Benefit  is  to  be  complete.     \ 

Complete     Expectation    of 
Life 

t'j- 

iii'^a 

ea 

j      Deferred  Complete  Expect- 
ation of  Life 

n  <-'j; 

Complete,  or  Apportionable 

Ox 

XIII.    Indication  that  Pre- 
miums are  to  be  payable  by 
Instalments. 

Annual    Premium    payable 
by  m  instalments      .... 

p(»«) 

m 
p"' 

Policy     Value     when     the 
Premium  is  payable  by  instal- 
ments  

. 

yim) 
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XIV.   Symbols    for   Annual 
Premiums    for    Fractional 
or  Continuous  Benefits. 

Annual    Premium    for    an 

Assurance   payable   —   of  a 
year  after  death      .... 

(ni)p 

Policy  Value  of  ditto     .     . 

(m)y 

Annual  Premium  for  a  Con- 
tinuous Assurance    .... 

(^)p 

Policy  Value  of  ditto     .     . 

(«)y 

XV.  Symbols  for  Variable 
Benefits. 

Annuity  commencing  at  1 
and  increasing  by  1  each  year 

Y 

{la) 

Varying  Annuity       .     . 

Y 

(v«) 

Assurance   commenciug  at 
1    and  increasing    by  1  each 
year 

(lA) 

Varying  Assurance    . 

(vA) 

Temporary  Increasing  An- 
nuity      

Y 

{la)^\ 

Temporary     Varying    An- 
nuity      

Y 

(V0).r^| 

I 

1896. 


a  Universal  Xotation. 


Committee  of       Institute 
Dormoy        Four  French  of  Kaiup,  Senr.    C.  Landre 

Companies         Actuaries  ' 


Temporary  Increasing  As- 
sui'ance 


Temporary    Varying     As- 
surance   


Whole-Life     Annuity     In- 
creasinar  for  n  rears    . 


Whole-Life  Annuity  Vary- 
insr  durinsr  n  rears   .... 


Whole-Life  Assurances  In- 
creasing for  n  years .... 


Whole-Life  Assurance  Vary- 
in  sr  for  n  rears     


(lA),;^ 
(vA).i, 

(IniA)x 

(V^  A)  a; 


The  following  is  an  abstract  of  the  discussion  which  took 
place  at  the  Congress  on  M.  Begault's  Report: — 

M.  Begault,  in  submitting  the  Report  said  that  it  was  not 
without  misgiring  that  he  had  first  taken  up  the  subject.  The 
further  he  had  adranced  in  his  studies,  and  the  more  he  had  become 
acquainted  with  the  conscientious  work  done  in  different  countries, 
the  more  hesitation  he  had  felt  in  asking  actuaries  to  surrender  the 
notations  familiar  to  them,  in  order  to  adopt  that  of  the  Institute 
of  Actuaries.  What  had  encouraged  him  to  follow  up  the  task 
which  he  had  undertaken  was,  that  in  sereral  countries  actuaries 
were  not  in  accord  in  employing  a  national  notation.  M.  Landre 
had  written  that  his  notation  had  been  derired  partly  from  that  of 
Zillmer,  and  partly  from  the  English  system.  M.  Karup,  who  had 
kindly  rerised  the  tables  in  the  appendix  to  the  Report,  had  said 
that  German  actuaries  used  sereral  systems,  and  that,  so  far,  they 
had   not   come   to   an   agreement.      This   information,    which   bore 
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witness  to  the  service  to  be  rendered  to  actuarial  science,  decided  him 
to  complete  his  task. 

The  Report  submitted  could  be  thus  summarized: — 

1.  The  German  notation  of  M.  Karup,  Senr.,  is  neither 
complete  nor  suggestive.  It  requires  constant  efforts  of  memory, 
the  same  letter,  P,  representing  entirely  different  functions 
according  to  the  kind  of  type  used,  whether  Roman  or  Gothic. 
It  is  therefore  not  representative,  and  moreover  it  is  not 
complete.  It  presents  the  same  defects  as  that  of  Francis 
Baily. 

2.  The  Dutch  notation,  which  has  borrowed  many  of  its 
symbols  from  the  English  system,  is  incomplete. 

3.  The  notation  of  Dormoy,  incomplete,  as  also  is  that  of 
Maas  which  preceded  it,  includes  symbols  which  suggest  the 
French  names  of  the  functions  even  less  than  does  the  English 
S3'stem  itself. 

4.  Lastly,  the  notation  adopted  by  the  Committee  of  Four 
French  Life  Assurance  Companies  is  based  on  the  principles  of 
the  English  system. 

It  is  to  be  remarked  that  the  notation  of  the  Institute  of 
Actuaries  could  be  adopted  in  its  entirety  by  French-speaking 
peoples  from  the  point  of  view  of  the  convenience  which  results  from 
representing  technical  terms  by  their  initial  letters.  It  is  therefore 
unnecessary  to  create  an  entirely  new  system,  a  fact  which  meets  the 
wish  expressed  elsewhere  by  a  member  of  the  Institute  of  French 
Actuaries. 

Moreover,  it  is  undeniable  that  the  slight  moditications  introduced 
by  the  Committee  of  French  Companies  into  the  notation  relating 
to  annuities,  have  not  simplified  it ;  and  it  is  to  be  presumed  that 
analogous  alterations  in  the  notation  relating  to  assurances,  would 
not  lead  to  any  simplification  of  the  English  system. 

There  is,  nevertheless,  one  improvement  introduced  by  the 
Committee  of  Four  French  Companies,  namely,  the  methods  proposed 
for  marking  "selection",  and  for  distinguishing  valuation  premiums 
and  office  premiums.  It  is  this  which  had  induced  him  to  submit 
the  second  portion  of  the  resolution  to  be  discussed,  namely: — That 
such  modifications  as  may  be  found  necessary  hereafter,  be  considered 
by  future  International  Congresses. 

M.  QciQUET  said  that,  in  his  capacity  of  delegate  of  the  Institute 
of  French  Actuaries,  he  had,  in  accordance  with  resolutions  passed 
by  that  Institute,  to  record  his  vote  for  a  universal  notation,  but 
personally  he  was  not  in  favour  of  such  a  course.  Under  these 
circumstances  he  felt  his  position  to  be  somewhat  delicate.  Never- 
theless, he  wished  to  explain  the  reasons  which  had  led  him  to  his 
own  convictions,  and,  without  committing  the  Institute  of  French 
Actuaries,  he  would  oppose  the  proposals  of  M.  Begault. 

Certainly  the  idea  of  a  universal  notation  is  attractive,  but  is  it 
possible?     Would  it  not  introduce  serious  inconveniences? 

In  the  first  place,  M.  Begault  has  relied,  in  order  to  induce^  us 
to  adopt  the  Enghsh  system,  on  the  example  of  the  Electrical 
Congress.     There  is,  however,  an  essential  difference  between  the 
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resolutions  o£  that  Congress  and  the  proposals  on  which  we  are  asked 
to  vote.  "We  are  asked  to  represent  certain  functions  by  appropriate 
symbols:  the  electricians  had  to  determine  the  values  of  units  of 
measurement.  They  confined  themselves,  as  regards  notation,  to  a 
svmbol  for  each  of  the  three  fundamental  units  which  have  given 
their  name  to  the  system,  C.G.S. 

The  most  serious  inconvenience  which  it  appeared  to  him  as  likely 
to  result  from  the  adoption  of  a  single  official  system,  is  the  retarding 
influence  it  would  exercise  on  initiative.  "Who  has  said  that  no  one 
has  imagined  a  system  more  simple  than  that  now  off'ered  to  us  ?  The 
official  adoption  of  a  system  would  give  it  a  sanction  which  would 
make  more  difficult,  and  would  retard,  the  adoption  of  any  other. 

Who  says,  on  the  other  hand,  that  the  commutation  system  is  the 
best  ■?  and  who  wiQ  venture  to  affirm  that  it  will  be  used  for  any 
length  of  time  in  the  future  ?  Its  official  adoption  will  evidently 
delay,  precisely  because  of  the  official  character  attached  to  it,  the 
substitution  of  a  simplification  or  an  innovation. 

Thus,  the  resolution  submitted  would  have  no  other  effect  than  to 
interfere  with  initiative.  It  would  neither  inspire  nor  stimulate 
anything.  It  would  tend  to  enslave  science,  whose  freedom  it  would 
be  much  better  to  proclaim. 

He  would  go  further.  A  single  system  would  not  have  the 
effect  of  suppressing  other  systems.  We  must  read  the  works 
already  published.  It  will  be  necessary,  therefore,  as  in  the  past,  to 
know  the  systems  of  notation  employed  hitherto.  That  is  why  the 
Institute  of  French  Actuaries  had  proposed  the  preparation  of  a 
dictionary  of  notations,  which  should  facilitate  the  study  of  existing 
works,  and  which  would  be,  in  his  opinion,  more  useful  than  a  single 
system.  On  this  account  he  congratulated  M.  Begault  on  having,  in 
the  most  perfect  manner,  arranged  the  tables  in  the  appendix  to  his 
Report.     They  will  be  of  the  greatest  assistance  to  us  in  our  studies. 

He  did  not  certainly  under-estimate  the  importance  of  the 
labours  of  his  English  brethren,  and  he  wished  to  acknowledge  them 
in  passing.  They  constitute  a  veritable  monument,  and  that  is  one 
of  the  best  arguments  that  could  be  urged  in  favour  of  adopting 
their  notation.  Eut  the  pubHcations  of  the  Institute  of  French 
Actuaries  already  form,  with  the  nine  volumes  which  previously 
appeared  during  the  time  of  the  former  Cercle  des  Actuaires 
Francais,  a  remarkable  series,  not  written  in  English  notation.  The 
French  notation  includes  certain  peculiarities  which  do  not  suggest 
the  English  system.  The  difference  of  symbols,  and  the  question  of 
initials,  would  not  be,  as  M.  Begault  seems  to  think,  an  obstacle  to 
its  adoption  :  but  the  Committee  of  Four  French  Companies  has 
invented  a  special  notation  for  pure  premiums,  valuation  premiums, 
and  office  premiums,  distinctions  which  are  not  to  be  found  in  the 
English  system.  It  follows  that  this  system  should  at  any  rate  be 
modified  before  being  agreed  to.  The  system  adopted  would  there- 
fore no  longer  be  the  English  system,  but  a  new  system  to  be  added 
to  the  already  long  list  of  those  with  which  we  must  be  acquainted. 

He  would  add  that  the  English  system  appeared  to  hira  to  be 
redundant  and  complicated,  and  to  present,  from  the  typographical 
point  of  view,  very  serious  difficulties. 
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He  would  therefore  ask  the  Congress  to  accept  the  following 
resolutions: — 

1.  That  there  is  no  need  to  elaborate  a  new  system  of 
notation. 

2.  That,  without  laying  down  any  system,  the  Congress 
resolves  that  authors  should,  at  the  head  of  their  works,  specify 
the  system  of  notation  used. 

3.  That  the  tables  prepared  by  M.  Begault  be  completed 
and  published. 

Mr.  McClintock  said  that  he  shared  the  opinion  of  M.  Quiquet, 
that  a  universal  notation  is  certainly  not  absolutely  necessary. 
Nevertheless,  it  appeared  to  him,  as  well  as  to  the  other  American 
actuaries  present  at  the  Congress,  that  the  report  of  M.  Begault 
treats  the  question  as  well  as  it  could  be  treated  under  existing 
circumstances.  Also  they  were  disposed  to  adopt  his  conclusions, 
although  they  hoped  that  the  modifications  in  details  which  the 
Americans  have  made  in  the  English  system,  would  be  adopted. 
There  are,  in  fact,  two  points  to  be  considered.  First,  is  a 
universal  notation  desirable  ?  M.  Begault  had  sufficiently  established 
the  necessity  of  an  understanding  on  this  point.  2*fext,  should  this 
universal  notation  be  one  of  the  systems  already  existing?  and,  if  so, 
which  of  the  systems  is  most  to  be  preferred  ?  The  great  seniority  of 
the  Institute  of  Actuaries  of  London,  and  the  preponderating 
influence  which  it  lias  acquired,  as  Avell  as  the  important  work  it  has 
done,  seemed  to  the  American  actuaries  sufficient  reasons  for  adopting 
its  system  as  the  foundation  of  a  universal  notation,  as  proposed  in 
the  report  of  M.  Begault,  which  justly  had  been  so  favourably 
received.  He  hoped  that  the  French  members  of  the  Congress 
would  accept  this  proposition. 

Mr.  PiERSON  said  the  Actuarial  Society  of  America  had  com- 
missioned him  to  hand  in  a  memorandum  on  the  question  under 
discussion,  in  the  tenor  of  the  remarks  of  Mr.  McClintock.  He  had 
the  honour  of  placing  this  memorandum  on  the  table.* 

M.  Samwer  said  that  M.  Karup  had  expressed  the  hope  that  the 
English  system  of  notation  would  be  adopted  by  the  Congress. 

M.  Begault  said  that  M.  Quiquet  had  pronounced  in  favour  of 
liberty  in  notation,  fearing  that  initiative  wovild  be  impeded  by  the 
adoption  of  a  uniform  system.  That  fear  seemed  to  him  to  be 
baseless.  The  notation  of  the  Institute  of  Actuaries  of  London  had 
been  known  for  a  very  long  time,  and  he  was  not  aware  that  so  far 
private  initiative  had  succeeded  in  introducing  any  simplifications. 

Moreover,  since  we  must  learn  all  systems,  in  order  to  read  books 
published  in  the  past,  we  shall  all  know  the  English  notation,  and  it 
is  not  asking  too  much  to  require  all  actuaries  to  use  it  in  the  future. 
M.  Quiquet  seemed  also  to  think  that  on  account  of  their  official 
character,  obsolete  sj^mbols  would  take  too  long  to  disappear;  but  if, 
for  instance,  commutation  columns  should  fall  into  desuetude,  then, 
ipso  facto,  should  they  no  longer  be  employed,  the  symbols  attached 
to  them  would  also  disappear.      M.  Quiquet  thought  the  English 

*  A  copy  of  this  memorandum  follows  the  discussion. 
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system  redundant  and  complicated.  Nevertheless,  it  was  based  on  a 
few  very  simple  principles  of  very  easy  application.  That  was 
his  main  reason  for  supporting  the  recommendations  of  his  report, 
viz. : — 

1.  The  adoption  of  the  English  Notation,  and 

2.  The  consideration  by  future  Congresses  of  modifications 
to  be  made  in  it. 

M.  QuiqtjF.t  said  that  if  modifications  were  made  in  the 
English  system,  then  it  would  become  a  new  system,  and,  if  the 
question  be  remitted  to  a  Commission,  to  another  Congress,  when 
should  we  realize  the  benefits  of  the  reform  ?  It  would,  at  the  best, 
be  a  new  system  to  be  studied.  The  official  sanction  accorded  to  a 
system,  he  repeated,  because  the  arguments  of  M.  Begault  had  not 
convinced  him,  would  delay  progress,  because  innovations  would  be 
with  difficulty  introduced  if  they  should  have  for  effect  to  revolu- 
tionize part  of  a  universal  system. 

If  he  said  that  the  English  system  is  redundant  and  complicated, 
he  did  not  mean  that  as  a  criticism  of  the  system  itself,  but  he  merely 
wished  to  point  out  the  difficulties  it  presents  in  giving  instruction 
to  students.  It  is  plainly  impossible,  when  expounding  a  theory,  to 
pause  every  moment,  in  order  to  explain  the  meaning  of  a  complicated 
symbol  employed ;  but  that  explanation  would  be  unavoidable  in 
teaching  one's  students  or  clerks.  The  English  system  was  not  well 
fitted  for  teaching  purposes,  and  that  was  what  he  meant  when  he 
said  it  was  redundant  and  complicated. 

M.  Leon  Marie  said  that  the  question  before  the  Congress  was 
in  two  parts  :  1st,  is  it  desirable  to  adopt  a  universal  notation  ?  and 
2nd,  which  system  should  be  adopted  ?  He  regretted  to  differ  from 
his  colleague  M.  Quiquet,  because  he  thought  it  was  very  desirable 
that  actuaries  should  speak  the  same  mathematical  language.  Never- 
theless, could  we  decide  on  an  existing  system  ?  He  thought  not, 
because,  seeing  that  even  the  English  system,  proposed  by  M.  Begault 
for  adoption,  requires  modifications,  these  modifications  would  require 
to  be  examined ;  and  it  was  not  at  a  meeting  of  a  Congress  that  they 
could  be  discussed.  Thus,  it  would  be  necessary  to  come  to  an 
understanding  as  to  the  meaning  of  N^..  The  letter  v,  representing  the 
value  of  1  due  a  year  hence,  did  not  seem  to  him  to  be  such  an 
important  simplification  that  it  should  of  necessity  be  adopted.  No 
mathematician  would  be  troubled,  if,  instead  of  bringing  into  his 
calculations  the  symbol  r,  he  were  to  ^vl•ite  (I  +  i)  ~  ^,  the  negative 
exponent  having  nothing  to  alarm.  Then  again,  the  letters  A  and  P 
each  represents  a  premium;  the  one  the  single  premium,  the  other 
the  annual.  To  employ  two  similar  letters,  H  and  tt  for  instance, 
would  be  more  logical.  Other  modifications  for  consideration  could 
also  be  mentioned.  Could  that  be  done  here  ?  Would  it  not  be 
better  to  adjourn  the  discussion  ?  That  is  why  he  would  propose  : — 

1.  That  the  Congress  resolve  in  favour  of  a  universal 
notation  ;  and 

2.  That  the  permanent  Committee  elaborate  a  scheme  for  a 
universal  notation,  the  question  to  be  decided  on  at  the  next 
Congress. 


30  0??  the  Necessity  for  [Oct. 

Mr.  King  said  that  the  English  actuaries  present  at  the 
Congress  had  read  with  so  much  interest  the  Report  of  M.  Begault 
that  they  proposed  to  ask  leave  for  the  Institute  of  Actuaries  to 
publish  a  translation  of  it  in  their  Journal. 

The  English  actuaries  had  no  desire  to  force  their  notation  on 
their  professional  brethren  of  other  nationalities.  Nevertheless,  that 
notation  was  based  on  very  simple  principles,  and  was  not  nearly  so 
complicated  as  might  be  thought  at  first  sight.  It  had  stood,  before 
being  finally  adopted,  the  proof  of  time.  It  had  been  employed  for 
many  years,  and  had  undergone  many  modifications  before  the 
Institute  officially  adopted  it. 

It  had  been  urged  against  the  English  notation  that  it  includes 
special  symbols  for  sundry  benefits  of  various  kinds  unknown  else- 
where. That  arose  from  the  peculiarities  of  the  British  legal  system, 
whence  these  peculiar  benefits  sprang,  for  which  it  was  necessary  to 
provide  suitable  symbols  ;  but  it  would  always  be  easy  for  other 
actuaries  to  omit  from  the  notation  those  symbols  not  required  by 
them  ;  and,  as  it  might  seem  to  them  fit,  but  always  adhering  to  the 
principles  on  which  the  system  of  notation  is  based,  to  introduce 
modifications  suggested  to  them  by  special  conditions  unknown  in 
England. 

As  to  the  difficulty  of  introducing  into  an  official  system  changes 
as  required,  that  argument  did  not  appear  to  him  to  be  of  much 
weight.  It  is  not  the  science  which  must  be  limited  by  the  system 
of  notation,  but  the  system  itself  which  must  be  pliable  as  the 
necessity  arises.  English  actuaries  have  always  been  guided  by  this 
principle.  In  England  from  150  to  200  students  annually  undergo 
the  course  of  training  of  the  Institute,  and  the  difficulty  in  teaching 
spoken  of  by  M.  Quiquet  has  never  been  experienced. 

Lastly,  the  English  actuaries  trusted  that  the  Congress  would 
bear  in  mind  the  fact  that  English  books  and  periodicals  for 
manv  years  past  have  all  been  written  in  the  same  notation,  while 
the  already  long  catalogue  of  works  by  Erench  actuaries  are  written 
in  various  notations.  Scarcely  any  inconvenience  could  therefore  be 
produced  by  adopting  the  English  system. 

Seeming,  however,  that  it  Avas  not  the  desire  of  English 
actuaries  to  force  their  system  on  others,  he  would  suggest  slightly 
to  amend  the  resolutions  of  M.  Begault  as  follows,  namely : 

1.  It    is  desirable    that   the    notation    of   the    Institute    of 
Actuaries  should  be  employed  b}'  actuaries  of  all  countries. 

2.  That    such    modifications    as    may    hereafter    be    found 
necessary  be  discussed  at  future  Congresses. 

The  President  (M.  Mahillon)  said  that  four  propositions  were 
before  the  Congress,  namely  those  of  Messrs.  Begault,  Quiquet, 
Marie,  and  King.  He  thought  the  Congress  should  first  of  all 
decide  on  the  question  whether  a  universal  system  of  notation  should 
be  adopted  ;  and  he  asked  M.  Quiquet  whether  he  saw  any  objection 
to  this  question  being  in  the  first  place  determined. 

M.  Quiquet  replied  in  the  negative.  Although  he  was 
personally  averse  to  a  universal  notation,  yet,  as  delegate  of  the 
Institute  of  French  Actuaries,  he  would  vote  for  it, 
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On  the  resolution  in  favour  of  adopting  a  system  of  universal 
notation  being  put  to  the  Congress,  it  was  carried  unanimously. 

The  Pkesidext  said  it  remained  to  settle  the  second  point, 
which  system  should  be  adopted.  There  were  three  proposals  before 
the  Congress,  those  of  Messrs.  Begault,  Leon  Marie,  and  King. 

M.  Geukuatii  thought  that  the  English  .system  should  be 
adopted. 

M.  Leox  Marie  said  that  the  resolution  he  had  proposed  would 
defer  for  the  longest  time  the  full  settlement  of  the  question. 
Nevertheless,  it  could  be  amended.  As  a  transitional  measure  the 
Congress  might  recommend  the  English  system,  leaving  it  to  a 
Commission  to  submit  a  system  of  notation  to  the  next  Congress. 

Mr.  Macai'Lat  supported  the  adoption  of  the  English  system  as 
proposed  by  M.  Begault. 

The  Pjiesidext  read  the  text  of  the  amended  proposal  of 
M.  Leon  Marie,  namely  : 

The  Congress  decides  that  the  question  shall  be  discussed  at 
the  next  Congress.  In  the  meantime  recommends  the  use  of 
the  notation  of  the  Institute  of  Actuaries  of  London. 

M.  GoEMAERE  thought  that  this  proposal  would  be  the  most 
reasonable  solution  of  the  question.  It  would  satisfy  those  who 
preferred  the  English  system,  and  time  would  be  given  before  the 
next  Congress  to  elaborate  a  system  acceptable  to  all  actuaries. 

M.  Eaefmaxn  supported  the  English  system  of  notation. 

The  President  thought  the  following  proposals  would  be  unani- 
mously agreed  to,  namely : 

1.  The  notation  of  the  Institute  of  Actuaries  shall  be 
employed  in  preference  by  actuaries  of  all  countries. 

2.  Such  modifications  of  it  as  may  be  found  necessary  shall 
be  considered  at  future  International  Congresses. 

Thus  formulated,  the  proposals  would  not  insist  on  the  use  of  the 
English  system,  but  only  recommend  it ;  and  they  were  of  a  kind,  he 
thought,  to  give  satisfaction  to  all. 

These  resolutions  were  put  to  the  vote,  and  carried  unanimously. 


Report  of  Mr.  Israel  C.  Piersox,  Ph.  D.  Cur.  rnemh.  I.A.F., 
Actuary  of  the  "  JVa^hington  Life  Insurance  Company" , 
Secretary  of  the  Actuarial  Society  of  America,  Xeu-  York. 

The  Council  of  the  Actuarial  Society  of  Ameiica  requested  me  to 
prepare  a  brief  article  on  the  subject  of  "The  Arrangement  of  the 
Commutation  Columlis."  This  topic  comes  naturally  under  the  head 
of  one  of  the  questions  in  the  programme  which  the  Committee  of 
Organization  of  the  International  Congress  of  Actuaries  presented  for 
the  consideration  of  the  members  of  the  Congress:  "La  necessite 
d'une  notatione  universelle." 

Doubtless  all  will  agree  that  it  is  extremely  desirable  to  have  a 
universal  system  of  notation,  to  be  employed  in  the  Actuarial  profession, 
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and  to  be  used  by  the  several  Institutes  and  Societies  in  their  text- 
books, journals  and  pul)lications.  That  it  is  needed  does  not  require 
any  argument,  although  there  may  be  a  difference  of  oj^inion  or  choice 
as  to  the  significance  of  certain  symbols  and  the  manner  of  emplovino- 
them.  Under  this  division  of  the  subjects  for  discussion  it  seems  Very 
important  to  consider  the  proper  position  of  the  numbers  in  the  N 
and  S  columns  of  the  Commutation  Columns.  There  are  two  systems 
in  general  use: 

1.  That  of  Dr.  William  Farr.  in  which 

N.r=D.,+  D,,.+,  +  D.,+2  +  etc. 

S.i.=  N,;+Na:  +  i  +  N.,  +  o  +  etc. 
M.r=C.r+  C.r  +  1  +  Ca-+24-etc. 

R.r=M.r+M^+i  +  Mx+2+ete. 

sometimes  called  the  initial  form. 

2.  That  of  Mr.  Griffith  Davies: 

^x=  D.f+ 1  +  D.,+o  +  D.r4.3  +  etc. 
8a>=Nx  +  ^\-+i-\-  iV^x+2+  etc. 

Ma-  =  C.t-+  C.f  +  1  +  C.r+2  +  etc. 
R.r=  Ma;+  Mx+1  +  M.r  +  2  +  etc. 

sometimes  called  the  terminal  form. 

The  difference  between  the  two  systems  is  apparent  at  once  on 
inspection. 

The  actuarial  world  is  greatly  indebted  to  Frederick  Hendriks,  Esq., 
for  his  "Memoir  of  the  Early  History  of  Auxiliary  Tables  for  the 
Computation  of  Life  Contingencies",  the  first  article  of  the  first 
volume  of  the  Journal  of  the  Institute  of  Actuaries.  He  has  given 
a  record  of  the  invention  of  the  Commutation  method  made  by  two 
men  independently,  in  separate  countries,  but  nearly  simultaneously; 
the  first,  Johann  Xicolaus  Tetens,  a  Dano-German  "highly  educated 
professor  of  mathematics";  the  second,  George  Barrett,  an  English 
"self-educated  country  farmer."  The  work  of  Tetens  was  published 
in  1785.  (*)  Barrett's  first  conception  of  his  system  occurred  in  1786 
as  an  independent  discovery,  for  it  appears  that,  although  Barrett 
did  not  make  public  his  method  until  1811,  he  had  been  working  at 
it  for  twenty-five  years.  Tetens  based  his  first  "auxiliary  columns" 
upon  the  number  living  at  each  age,  and  made 

Ca:=  r^7., ,  and  .£;a-=  C.,  +  0.,+,  +  ^r+o  +  etc. 

Barrett  based  his  two  columns  also  on  the  number  living  at  each  age, 
and  made  ^.r=7.i.(l-f-0'*'-^  and  B,r=Ax-  +  ^-ix+\  +  ^.r+2  +  etc. 

(*)  Correspoiulcuce  between  Mr.  George  Barrett  and  ^Nlr.  Francis  Baily. 
Professor  De  Morgan,  J. I. A.,  iv,  185. 
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In  the  two  cases  the  methods  are  different,  but  the  ideas  and 
mathematical  principles  are  the  same. 

Mr.  Griffith  Davies  extended  and  increased  the  utility  of  the 
Commutation  Columns,  but  he  changed  the  method  of  the  formation 
of  the  second  column.  Exactly  why  he  made  the  change  does  not 
clearly  appear.  It  has  been  suggested  that  he  did  it  to  make  the 
values  of  "«"  symmetrical. 

Dr.  Wm.  Farrin  his  Enghsh  Life  Tables,  and  Mr.  David  Chisholm 
in  his  works,  restored  the  arrangement  of  the  Commutation  Columns 
to  the  Initial  form  as  devised  by  the  two  independent  inventors  : 

teten's  system     Barrett's  system       davies'  system  fare's  system 


Gx  -^x  L)x  *Jx 

In  1890,  it  was  resolved  by  the  Actuarial  Society  of  America  to 
adopt  the  symbols  of  the  Text-book  of  the  Institute  of  Actuaries, 
with  the  exception  that  the  letters  denoting  Commutation  Columns, 
according  to  the  system  of  Dr.  Farr,  customarily  followed  by 
American  Actuaries,  be  printed  in  full-face  type,  and  to  make  the 
additions  noted  below. 

ka;  =  =  ^^^ ;  Ui-  =  (1  +  i)  =  - —  ;  ^S'^Sum  nisured. 

X=:Cost  of  insurance  =  q(»S'—F)  ;  n  =  Single  Premium  (alter- 
native for  A). 

The  Gothic  letters,  D,  N,  etc.,  were  selected  to  make  it  evident  at 
sight  what  they  stand  for  respectively,  as  distinguished  from  the 
Eoman  letters,  D,  N,  etc.,  or  the  Italic  letters  D,  iV",  etc.,  which  are 
used  in  the  system  of  Mr.  Griffith  Davies. 

D.c=W.^;    Na:=Dar+Da:+i  +  etc.;    S.c=  Nj;+ Na^+l  +  etc. 

Ox=V'^^'d,^;  M.,=C.r  +  C.r+i  +  ete.;   R.^=Mx+ M.r+i  +  etc. 

As  has  been  remarked  by  the  author  of  the  Institute  of  Actuaries' 
Text-book,  Part  II,  in  the  practical  application  of  the  science  of  life 
contingencies  premiums  (which  are  annuities  due,  "l  +  «")  are  of 
much  more  frequent  occurrence  than  annuities  "  ff." 

Statistics  extracted  from  latest  published  reports,  so  far  as  they 
are  available,  exhibit  the  comparative  relations  between  the  financial 
transactions  in  life  insurance  and  in  annuities  during  the  last  year: 

receipts  for  premiums       payments  for 


COMPANIES 

ON  LIFE  INSURANCE 

annuities 

*United  States    ... 

§180,334,000 

§2,335,000 

Canada      ..... 

5,850,000 

39,000 

Great  Britain    .... 

83,115,000 

6,403,000 

Continent  of  Europe,  excepting 

France       .... 

73,181,000 

4,321,000 

(*)    31     December     1894.        Companies     of     the     United     States,     Assets 
$1,060,000,000.     Amount  of  insurance  in  force,  $4,660,000,000. 

VOL.  XXXIII.  T> 


34  On  the  Necessittj  for  [Oct. 

In  the  United  States  tbe  life  insurance  companies  are  obliged  to 
return  to  the  Insurance  Commissioners  of  the  several  States,  annually, 
on  31  December,  a  detailed  report  of  receipts,  disbursements,  assets 
and  liabilities.  Some  of  the  commissioners  require  the  data  of  all 
the  insurance  and  annuity'  conti-acts  outstanding,  and  make  a  valua- 
tion of  these  liabilities.  The  Insurance  Commissioner  of  the  State 
of  Massachusetts,  to  whose  department  the  largest  number  of  such 
I'eports  is  made,  says  that  to  make  valuations  of  the  policies  of  the 
companies,  it  is  necessary  to  use  about  seven  hundred  different 
formula?  for  the  varying  forms  of  insurance,  and  about  twenty-live 
different  formulae  for  the  several  annuity  forms. 

In  a  single  case,  the  New  York  Life  Insurance  Companv,  which 
has  outstanding  a  larger  number  of  annuity  contracts  than  all  the 
other  Ameriean  companies  together,  the  number  of  varying  formulie 
employed  for  computing  premiums  and  reserves  on  insurances  is  260, 
while  of  annuity  formid?e  there  are  twelve  different  varieties. 

The  statistics  and  statements  which  have  just  been  given  exhibit 
these  ratios  : 

LIFE    INSURANCE   RELATIVE   TO   ANNUITY   TRANSACTIONS: 
COMPANIES 

United  States 77  to  1 

Canada 150  to  1 

Great  Britain 13  to  1 

Continent  of  Europe,  excepting  France       .         .  17  to  1 

LIFE   INSURANCE   RELATIVE   TO   ANNUITY    FORMUL.E    USED. 

State  of  Massachusetts 28  to  1 

New  York  Life  Insurance  Company       ...         22  to  1 

The  Initial  or  Farr  System  has  been  used  in  America  in  all  the 
Life  Insurance  publications  containing  Commutation  Columns  and 
formulae,  and  in  all  the  manuscript  work  in  the  offices,  although  the 
Gothic  letters  have  not  been  employed  until  within  a  few  years. 
The  principal  works  are  mentioned  in  Note  A. 

Mr.  George  King,  in  the  Institute  of  Actuaries'  Text-book,  says : 
(*)  "Since,  in  the  practical  application  of  the  science  of  life  contin- 
gencies, premiums  are  of  much  more  frequent  occurrence  than 
annuities,  Davies'  alteration  in  the  summation  of  the  columns  has 
the  effect  of  destroying  the  symmetry  of  the  great  majority  of  the 
formulas,  and  is  therefore  of  doubtful  benefit."  With  this  opinion 
many  other  eminent  English  Actuaries  agree.     See  Note  B. 

It  is  evident: 

1.  That  the  prevailing  occasions  on  which  the  Commutation 
Tables  are  employed  are  those  for  computations  to  ascertain  the 
premiums  required  for  life  contingencies,  annuities  due.  These 
computations  are  made  simply  and  symmetrically  if  the  second 
column  is  constructed  according  to  the  initial  form. 

2.  That  the  general  opinion  is  that  the  summation  of  the  second 
column  of  the  Commutation  Tables,  as  made  originally  by  Tetens 
and  Barrett  and  restored  by  Farr,  is  the  natural  one  and  is 
mathematically  correct. 

C^)    Institute  of  Actuaries'  Text-lrook,  p.  109. 
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But  the  Davies,  or  Terminal  form,  is  used  generally  by  Actuaries 
outside  of  the  United  States,  and  is  the  rule  for  the  Journal  of  the 
Institute  of  Actuaries. 

Mr.  King  says  that  as  Davies'  "method  of  summation  has  been 
almost  universally  adopted,  we  shall  accept  it"  for  the  Text-book. 

The  Actuarial  Societ}^  of  America  has  adopted  the  notation  of 
the  Institute  of  Actuaries,  having  added  somewhat  to  it.  They  are 
prepared  to  agree  to  an  improvement  or  extension  of  this  system 
in  any  way  that  may  be  thought  best,  but  at  the  present  time 
recommend  the  acceptance  of  this  system  with  the  addition  of 
symbols  for  the  Initial  form  of  the  Commutation  Columns. 

It  is  proposed  to  distinguish  the  Commutation  Columns  of  the 
Farr  or  Initial  system  by  the  Gotliic  letters,  D,  N,  etc.,  and  those  of 
the  Davies,  or  Terminal  svstem,  by  the  Roman  or  Italic  letters,  D,  N, 
etc.     Then  D.v=i>x;  Nj=iV:x.-i  etc. 

It  is  advisable  to  secure  a  system  which  will  not  inconvenientl}' 
disturb  existing  tables,  forraulse  and  custom. 

Dr.  Thomas  B.  Sprague,  in  connection  with  his  select  tables, 
proposes  to  adopt  the  Initial  form,  and  suggests  an  open  letter,  e.g., 
IT,  to  indicate  the  numbers  in  that  column.  His  suggestion  meets 
with  general  approval,  but  since  the  Gothic  letter  N,  etc.,  is  more 
easily  written  than  the  open  letter  H,  etc.,  it  seems  best  to  use 
Gothic  letter. 

This  important  question,  "'the  necessity  of  a  universal  notation", 
has  been  brought  forward  very  opportunely  by  the  Committee  of 
Organization.  It  is  to  be  hoped  that  a  system  will  be  approved  by 
this  Congress,  or  in  the  near  future,  which  general  opinion,  custom 
and  experience  show  to  be  the  best  to  be  used  in  practice,  and  to  be 
employed  in  the  future  in  publications  in  the  field  of  the  science  of 
life  insurance,  whatever  the  language  may  be. 

Note  A. 

Massachusetts  Reports  on  Life  Insurance,  1859-1865.  Mr.  Elizur  Wright, 
1865. 

New  York  Insurance  Department  Reports,  186-4-1868. 

Vahiation  Tables,  published  by  the  New  York  Insurance  Department. 

Agents'  Monetary  Life  and  Valuation  Tables,  by  David  Parks  Fackler, 
A.M.,  Ex-President  of  the  Actuarial  Society  of  America,  70  pages.  Insurance 
Monitor,  N.  Y.,  1870. 

Principles  and  Practice  of  Life  Insurance,  by  Mr.  Nathan  Willey.  First 
edition  published  in  1872.  'i'he  sixth  edition,  413  pages,  prepared  in  1892,  by 
two  members  of  the  Actuarial  Society  of  America.  New  text  by  Mr.  Henry 
Worthington  Smith,  A.M.,  LL.B.  All  tables  revised,  with  the  co-operation  of 
Mr.  John  Tatlock,  Jr.,  A.M.,  F.R.A.S.,  Assistant  Actuary  of  the  Mutual  Life 
Insurance  Company.     The  Spectator  Company,  N.Y.,  publishers. 

Life  Tables,  with  appropriate  formulas  for  the  solution  of  questions 
pertaining  to  Life  Contingencies,  by  Lewis  C.  Lawton  and  Benjamin  GrifPen,  of 
the  Mutual  Life  Insurance  Company  of  New  York.  Second  edition,  481  pages. 
Published  by  the  Company  in  1873. 

System  and  Tables  of  Life  Insurance :  a  treatise  developed  from  the 
experience  and  records  of  thirty  American  Life  Offices,  under  the  direction  of  a 
committee  of  Actuaries,  among  whom  were  Messrs.  Sheppard  Homans,  George 
W.  Phillips,  D.  Parks  Fackler,  Emory  McClintock,  Wm.  D.  Whiting,  Charlton 
T.  Lewis  and  James  Weir  Mason,  members  of  the  Actuarial  Society  of  America. 
By  Levi  W.  Meech,  Actuary  in  charge,  551  pages.     Published  in  1881. 

Experience  of  the  Washington  Life  Insurance  Company.     Published  in  1889. 

Papers  and  Transactions  of  the  Actuarial  Society  of  America. 
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Note  B. 

Mr.  (xi-iftith  Davies,  to  whom  science  owes  improved  adaptions  of  Barrett's 
metliod,  conimittcd  one  mistake,  wliicli  has  U\\  to  confusion;  lie  raised  the 
numher  in  columns  N  and  S  one  place,  and  thus  adopted  an  anomalous  arrange- 
ment of  the  columns  of  the  same  table.  Entertaining  the  highest  respect  for 
Griffith  Davies,  and  desirous  to  retain  his  forms,  I  had  to  choose  between  the 
alternative  of  i)crpctuating  his  fortuitous  derangement  of  the  natural  order  of 
the  columns,  to  the  confusion  of  future  students,  or  of  embarrassing,  by  change 
of  symbols,  those  who  had  already  grown  accustomed  to  the  derangement.  But 
I  decided  in  favor  of  the  natural  arrangement  of  the  columns,  which  has  been 
ever  since  adhered  to,  and  found  to  work  satisfactorily,  and  I  retained  the 
letters  N  and  S. — See  pp.  cxix.  and  cxx.,  Euglish  Life  Tables,  Dr.  Wm.  Farr. 

It  is  difficult  to  couceive  the  amount  of  confusion  which  is  avoided  by  taking 
N;i.=  Da.+  D^-i ,  .  .  .  ,   precisely    as    Mx  =  C^+ C^+i  •  •  •  • ;    and    also    by  taking 

N 

a^.=  j^,  which   Professor   De  Morgan  calls  "an  annuity -due."  —  English  Life 

Table,  p.  157. 

Mr.  Davies,  in  his  D  and  N  columns,  preferred  to  shift  the  latter  one  line 
downwards,  so  that  his  N^.-  always  corresponds  with  D^-i  or  N^+i  with  D^.  No 
reason  can  be  assigned  for  this  arbitrary  change,  unless  it  be,  that  he  wished  the 

expression  for  finding  an   annuity  to   be   always  ^^ ,  and   not,   as    it   properly 

'-'X 

ought  to  be   ~~  . — H.  Fillipowski,  Editor  of  "  The  Doctrine  of  Life  Annuities 

and  Assurances,  etc.,  by  Fi'ancis  Baily." 

Although  the  N's  are  here  stated,  according  to  Jones'  arrangement  of  the 
coluuni,  I  greatly  prefer  to  use  those  of  Mr.  Chisholm.  Joshua  Milne,  J.I. A., 
viii,  p.  118. 

Which  of  these  two  systems  is  the  better  ?  By  mathematical  analogy,  no 
doubt  the  Initial  system  would  be  preferred  ....  Again,  for  the  computer's 
convenience,  I  should  also  be  inclined  to  prefer  the  Initial  system,  on  the 
principle  that  in  life  assurance,  which  much  exceeds  annuity  business  in  amount, 
the  annuity -due  a  premium  is  of  more  importance  than  the  simple  annuity. — 
Prof.  De  Morgan,  J.I. A.,  x,  pp.  304,  305. 


Discussion. 

The  President  (Mr.  A.  J.  Finlai.son,  C.B.)  said  the  Institute 
was  under  an  obligation  to  Mr.  King  for  the  vigorous  and  scholarly 
translation  of  M.  Eegault's  paper.  The  paper  was  a  talented  and 
jDOwerful  address,  advocating  the  system  of  notation  promulgated  by 
the  Institute  of  Actuaries.  He  ventured  to  think  that  it  would 
prove  of  permanent  use  as  a  dictionary  of  the  notation  for  works 
already  in  print,  and  would  act  as  a  valuable  guide  to  the  student  in 
the  notation  of  the  Institute  itself.  The  paper  was  considered  an 
important  one  at  the  Congress,  and  had  tended  to  add  to  the 
estimation  in  which  the  Institute  of  Actuaries  was  held  on  the 
Continent. 

Mr.  H.  W.  Manly  said  M.  Begault  had  been  the  principal 
translator  of  the  Text-Book  of  the  Institute  into  French.  He, 
therefore,  had  become  familiar  witli  the  Institute  notation,  and  had 
learnt  to  appreciate  its  adaptability  to  every  status  which  might 
I'equii-e  to  be  symbolized.  He  believed  it  was  generally  known  that 
it  had  been  the  intention  of  the  French  Actuaries  to  propose  that 
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the  whole  subject  be  deterred  until  a  dictionary  of  notations  used  in 
the  various  countries  had  been  compiled,  and  it  very  much  surprised 
them  that  M.  Begault  had  takeu  the  subject  out  of  their  hands  by 
writing  his  paper  and  compiling  the  dietiouar}'  itself.  The  proposition 
in  question,  therefore,  necessarily  fell  to  the  ground.  Notwithstanding 
the  resolution  finally  come  to  at  Brussels,  it  would  be  seen  that  there 
had  ijeen  a  general  feeling  at  the  Congress  that  it  would  be  desirable 
to  adopt  a  universal  notation,  and  that  the  English  would  be  the  best 
to  adopt.  The  Institute  of  Actuaries  was  very  much  indebted  to 
M.  Begault,  not  only  for  introducing  our  Text-Book  on  the  Continent, 
but  for  the  production  of  the  paper  now  under  discussion. 

Mr.  J.  Cjiisiiolm  said  he  rose  to  refer  to  a  small  point  dealing 
with  one  symbol  only,  which,  however,  revived  memories  of  battles 
fought  long  ago,  but  still  undecided.  The  Commutation  Tables 
adopted  by  the  Institute  differed  from  those  in  use  in  America,  and 
he  wished  to  emphasize,  now  that  they  were  on  the  point  of  adopting 
a  universal  notation,  that  they  should  do  all  in  their  power  to  prevent 
the  further  use  of  a  double  system,  such  as  was  in  vogue  at  the 
present  time,  and  he  hoped  that  no  further  works  would  be  published 
on  the  Commutation  system  other  than  in  the  notation  adopted  by 
the  Institute.  He  did  not  think  there  was  a  pin's  point  to  choose 
between  them,  but  it  was  desirable  that  under  all  circumstances 
the  same  symbol  should  have  the  same  meaning,  and  seeing  that 
Gritfith  Davies's  system  had  been  adopted  by  the  Institute  he 
thought  that  all  should  use  it. 

The  President,  having  proposed  a  vote  of  thanks  to  Mr.  King, 
which  was  unanimously  accorded, 

Mr.  G.  KiJfG,  in  repl}',  acknowledged  the  vote  of  thanks,  and  said, 
with  reference  to  Mr.  Chisholm's  remarks,  with  all  deference,  he  thought 
they  were  a  little  beside  tlie  point.  They  did  not  relate  to  notation, 
but  to  the  sj'stem  of  columns  to  be  adopted,  and  he  did  not  see  why 
both  forms  of  columns  should  not  be  used  concurrent!}'.  It  would  be 
right  to  retain  the  ordinary  N  to  represent  Davies's  form  of  column 
known  as  the  termmal  form,  and  a  different  symbol  should  be  adopted 
for  the  initial  form  of  N  which  had  been  used  by  Mr.  Chisholm,  sen., 
and  the  late  Dr.  Farr,  and  which  was  in  use  in  America.  As  a 
matter  of  fact,  the  form  of  N  printed  in  open  type,  had  ah'eady  been 
used  in  Great  Britain  to  represent  the  initial  form  and  had  been 
adopted  by  the  Institute.  He  thought  the  open  N  much  more 
suitable  than  the  thick  N  proposed  by  the  American  Actuaries, 
because  it  was  difficult,  in  writing,  to  distinguish  the  thick  X  from 
the  ordinary  letter.  He  was  pleased  to  see  how  loyally  their  French 
colleagues  adopted  the  notation  of  the  Institute  of  Actuaries  after 
the  resolution  of  the  Congress  had  been  carried.  For  a  system  of 
notation  to  be  good,^  it  must  have  at  least  five  characteristics.  It 
must  be  easy  to  remember ;  it  must  be  easy  to  teach ;  it  must  be 
easy  to  write ;  it  must  be  easy  to  piint,  and  it  must  readily 
admit  of  additions.  He  thought  all  those  five  characteristics 
belonged  to  the  British  system.  He  was  not  surprised  that 
their  French  friends  found  a  Httle  difficulty  at  first  in  under- 
standing the  Institute  notation,  for  he  must  confess  in  the  volume, 
"Institute  of  Actuaries'  Life  Tables",  where  the  notation  was  first 
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promulg^ated,  no  attempt  was  made  to  arrange  it  in  any  order  of 
principle.  He  had  ventured  to  alter  that  in  the  Text-Book.  He  had 
not  given  there  a  long  array  of  symbols,  but  the  principles  on  which 
those  symbols  were  ranged,  with  illustrations ;  and  he  believed  such 
a  method  was  clearer  than  merely  giving  a  list  of  symbols;  and  now 
that  their  French  friends  had  the  Test-Book  translated  into  their 
own  language,  he  had  no  doubt  they  would  see  the  simplicity  of  the 
British  system.  It  was  founded  on  a  few  broad  principles  easy  to 
remember,  and  therefore  it  was  easy  to  teach.  He  thought 
M.  Quiquet  was  entirely  mistaken  in  thinking  there  was  any  difficulty 
in  teaching  our  system,  and  he  spoke  from  a  large  experience.  The 
question  of  writing  was  an  imj^ortant  one,  and  it  was  very  desirable 
that  the  symbols  should  be  easy  of  formation.  He  had  tried 
various  systems,  and  he  had  found  the  British  by  far  the  most  simple. 
As  to  the  printing,  that  was  also  comparatively  easy.  The^"  had  had 
no  difficulty  in  the  printing  of  the  Text-Books  and  Journals,  and 
there  was  also  no  difficulty  in  printing  the  Text-Book  in  Brussels. 
That  this  was  not  the  case  as  regards  some  of  the  other  systems, 
had  been  demonstrated  in  rather  an  amusing  manner,  Messrs.  Layton 
not  having  some  of  the  type  required  for  the  tables  appended  to  the 
paper,  M.  Begault  was  sending  some  over.  With  regard  to  the  last 
of  the  five  characteristics  he  had  mentioned,  namely,  the  ease  .of 
adding  to  the  notation,  the  notation  in  the  Text-Book  had  developed 
to  a  certain  extent  from  that  of  the  Institute  of  Actuaries'  Life 
Tables.  For  instance,  symbols  for  increasing  benefits  had  been 
introduced,  the  principle  for  the  symbols  remaining  identical.  A 
very  important  addition,  also,  had  been  made  by  Dr.  Sprague,  and 
adopted  by  the  Institute,  for  indicating  "selection."  One  or  two 
incidental  points  had  been  mentioned  at  the  discussion  of  M.  Begault' s 
paper  at  the  Congress.  For  instance,  as  to  tlie  use  of  v  for  the 
present  value  of  1  discounted.  He  would  be  sorry  to  drop  that 
symbol,  as  it  was  very  convenient,  and  he  ventured  to  add  that  there 
was  a  theoretical  difference  between  v  and  (l  +  i)~\  although  they 
had  of  necessity  the  same  numerical  value.  If  he  might  take  an 
illustration  from  music,  it  was  something  like  the  difference  between 
A  sharp  and  B  flat,  and  every  musician  knew  that,  although  these 
were  represented  by  the  same  note  on  the  piano,  they  had,  never- 
theless a  very  dift'erent  meaning  in  musical  composition. 
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THE    INSTITUTE    OF    ACTUARIES. 
EXAMINATIONS    OF    THE    INSTITUTE,    April    189(3. 


EXAMINATIOX    FOR    ADMISSION    TO    THE    ClaSS    OF    ASSOCIATE 

(Part  I). 
Examiner — Peof.  S.  L.  Loxey,  M.A. 

First  Paper. 

1.  State  the  rule  for  the  deeimalizatiuu  of"  a  sum  of  money,  correct 
to  three  places  of  decimals — i.e.,  for  writing  down  at  sight  any  sum 
of  money  in  terms  of  pounds  and  decimals  of  a  pound.  Illustrate  by 
expressing  £i87.  \~s.  \i)\d.  as  a  decimal,  and  also  by  writing  down 
the  value  of  £33 '093  in  pounds,  shillings,  pence,  and  farthings. 

2.  Having    given     that ^  H —  =  -  +   ^ ,     i)rove     that 

°     °  a-\-b       c        a        i  +  c       ^ 

i(«— c)(«  +  6  +  e)=0. 

3.  Solve  the  equations: 

^^32       2       3         -' 
and       (2)    \/j:(flH-6— or)  +  y«(i  — a  +  a-)+  vh{a-\-x—b)=0. 

4>.  Insert  5  harmonic  means  between  o  and  10. 

If    a,    b,    and    c  be  three    positive   quantities    in  harmonical 
progression,  prove  that  a-  +  c->2b^. 

5.  There  are  two  numbers,  each  consisting  of  two  digits,  and  the 
digits  of  the  second  are  those  of  the  hrst  but  reversed;  the  i)roduct  of 
these  numbers  is  8,722 ;  if  the  first  number  be  divided  by  the  second, 
the  quotient  will  be  1  with  a  remainder  consisting  of  one  figure  only. 
Find  the  numbers. 

6.  In  the  expansion  of  (l  +  .r)"  by  the  Binomial  Theorem,  n  being 
integral,  prove  that  the  sum  of  the  even  coefficients  and  the  sum  of 
the  odd  coefficients  are  each  equal  to  2"~'. 

Resolve —^- -^  into  partial  fractions,  and  find 

(a;-l)(.r-2)0r-3) 

the  coefficient  of  a:"  in  the  expansion  by  the  Binomial  Theorem,  ic 

being  less  than  unity. 
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7.  Find  the  amount  of  £P  in  n  years,  reckoning  compound 
interest  at  the  rate  of  £r  per  unit  per  annum. 

What  does  the  formula  become  if  the  interest  be  convertible 
half-yearly  ? 

8.  A  bond  of  £100,  on  which  the  dividend  has  just  been  paid 
and  which  has  20  years  to  run  before  it  is  paid  olf  at  par,  is  bought 
by  a  man  at  such  a  price  that  he  will  on  his  whole  investment 
just  receive  4  per-cent  on  the  money  he  invests.  If  the  bond  bear 
interest  at  5  per-cent,  paid  half-yearly,  find,  correct  to  the  nearest 
penny,  the  amount  he  gives  for  the  bond. 

Given  log  1-02  =0086002,  and 
log  45,289=4-655992. 

9.  If  a  man  bu^^s  equal  amounts  of  a  3|  per-cent  stock  and  a  4^ 
per-cent  stock,  his  income  is  £1,880.  If  he  invest  so  that  his  income 
is  the  same  I'rom  each  kind  of  stock,  his  income  is  £1,872.  Find 
what  his  income  will  be  if  he  invests  half  his  capital  in  each  of  the 
two  stocks. 

10.  Prove  that  integral  values  can  always  be  found  to  satisfy  the 
equation  ax  —  hy=^c,  provided  that  a  and  h  be  prime  to  one  another. 

Solve  in  positive  integers  the  equation  3a;  — 4y=ll. 

11.  There  are  {in-\-n)  coins  in  a  bag  which  are  either  sixpences  or 

shillings,  and  n  of  them  are  known  to  be  sixpences;  of  the  remaining 

m  coins  any  number  of  sixpences  is  equally  probable :  prove  that  the 

,             c  A       ■           •              .      2n  +  m 
chance  oi  drawing  a  sixpence  is  . 

12.  If  one  side  of  a  triangle  be  produced,  prove  that  the  exterior 
angle  is  equal  to  the  sum  of  the  two  interior  and  opposite  angles. 

Give  the  corollaries  to  this  proposition,  and  find  the  size  of 
the  angle  of  a  regular  decagon. 


Second  Paper. 

1.  What  Books  are  necessary  in  a  Life  Assurance  Oifice  in  which 
to  record  commission  payable  to  Agents  ? 

2.  The  beam  of  a  defective  balance  is  horizontal  when  the  weight 
in  one  scale  is  one-fourteenth  more  than  the  weight  in  the  other.  A 
tradesman  placing  a  pound  weight  alternately  in  the  two  scales  of  the 
balance,  sells  what  he  thinks  to  be  two  pounds  of  a  certain  commodity. 
What  weight  does  he  actually  give  his  customer? 

3.  I  have  a  certain  sum  of  money  with  which  to  buy  a  certain 
number  of  nuts,  and  I  find  that,  if  I  buy  at  the  rate  of  40  a  penny, 
1  shall  spend  bd.  too  much,  whilst  if  I  buy  at  the  rate  of  50  a  penny 
I  shall  spend  Vdd.  too  little.     How  much  have  I  to  spend  ? 
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4.  Prove  that  one  root  of  the  equation  ax'-\-'2hx-\-c^^^  is  equal 
to  one  root  of  the  equation  «V-  +  2i'a:  +  c':=0,  if 

(ac'-«'c)2=4(&c'-&'c)(flJ'-o'5). 

5.  If  „C,.  denot-e  the  number  of  combinations  of  n  things  taken  ;• 
at  a  time,  prove  that  «C,-=„C«-r,  and  that  »Cr  +  nCr-i=n+i(-V- 

Find  the  number  of  ways  in  which  n  persons  may  be  arranged 
round  a  round  table  so  that  of  three  given  persons  no  two  may  sit 
together. 

6.  Sum  to  n  terms  the  series 

(1)   12  +  2^^  +  3-^+  .  .  .  +;i2, 
and  (2)   1.3.7  +  2.4.9  +  3.0.11+ 


7.  A  and  B  travel  on  the  same  road  towards  London,  and  B  is  25 
miles  behind  A.  At  the  fiftieth  milestone  from  London,  A  overtook 
a  flock  of  geese  which  was  proceeding  at  the  rate  of  three  miles  in 
two  hours.  B  overtook  the  same  flock  of  geese  at  the  forty-fifth 
milestone.     At  what  rate  was  B  travelling  ? 

8.  Define  a  logarithm,  and  prove  that 

log^wi=logj/«xlog„6. 

Given  that  log  ,ge=  431:291  ....  make  use  of  the  logarithmic 
series  to  find,  correct  to  four  places  of  decimals,  the  values  of  log  jp2 
and  log,o3. 

9.  Find  the  present  value  of  a  perpetual  annuity  of  £P,  the  first 
payment  to  be  made  at  the  end  of  n  years  from  the  present  time. 

Two  persons  share  between  them  a  perpetual  annuity  of  £S41 ; 
one  of  them  is  to  receive  the  first  and  second  instalments,  the  fifth  and 
sixth  instalments,  and  so  on;  the  other  is  to  receive  the  third  and 
fourth,  the  seventh  and  eighth,  and  so  on:  prove  that,  in  order  to 
make  this  arrangement  fair,  the  first  man  should  pay  £410  to  the 
second  man.  Interest  is  reckoned  at  5  per-cent  per  annum,  and  the 
first  payment  of  the  annuity  is  due  at  the  end  of  a  year  from  the 
present  time. 

lU.  The  sum  of  two  positive  integers  is  SO:  And  the  chance  that 
their  product  is  greater  than  600. 

11.  An  event  must  have  happened  fi'om  one  of  n  mutually 
exclusive  causes,  the  antecedent  probabilities  of  which  are  Pj, 
P2,  .  .  .  P„,  respectively;  the  probabilities  that,  when  these  causes 
exist,  the  event  happens  are  respectively  ^1,  j9-2,  •  •  •  Pn-  Prove  that, 
on  any  occasion  on  which  the  event  happens,  the  probability  that  it 
was  caused  by  the  ;-th  cause  is 

^rPr 


PlPl  +  I'2i>2+   •  •  •  ^^nPn 
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12.  A  straight  line  touches  a  circle,  and  from  the  jjoiiit  of  contact 
a  straight  line  is  drawn  to  cut  the  circle:  prove  that  the  angle  which 
the  cutting  line  makes  with  the  touching  line  is  equal  to  the  angle  in 
the  alternate  seorment. 


ExAMiXATiox  Fon  Admissiox  to   thk  Class  of  Associate, 
(Paet  II). 

Examiners — Messrs.  G.  J.  Lidstone,  W.  1'.  Phelps,  M.A.,  and 
S.  G.  Wakxee. 

First  Paper. 

1.  Obtain  a  formula  for  determining  approximately  the  rate  of 
interest  in  an  annuity-certain,  and  apply  it  to  the  following  case 
(having  given  that  o-^q  at  3  per-cent=14y77)  : 

ffoo=U-4G2. 

2.  Bv  a  well-known  formula, 

HVa,=  (P^.  +  „-Px)(l  +  «a-+»). 

Obtain  an  analogous  formula  for  a  fixed-t^rm  policy,  payable  in  20 
years  from  the  date  of  its  issue  and  eftected  at  an  annual  premium, 
which  has  been  10  years  in  force. 

3.  Prove  that  Q;..=  ifl-"^^!^  +  '^  . 

If  the  probability  that  x  will  die  before  z  is  -1996, 

X       „         ,,         both  y  and  z  is  "IGIO, 
y       „         „         before  z  is  -2990, 
,,  y       ,,         „         before  both   x  and   z 

is  -2602, 
find  the  values  of  the  following  probabilities  : 

(1)  That  the  survivor  of  x  and  y  will  die  before  z. 

(2)  That  X  will  die  before  z,  y  having  died  first. 

4.  Interpret  and  give  verbal  explanations  of  the  following 
expressions : 

(«)     r(l4    ;i-l«.i-)—  nCx 

(b)    «-(A.^  +  A/  +  A/  .  .  .ad  inf.) 

Par 

5.  Desci-ibe  the  practical  processes  by  which,  having  given  the 
value  of  q.r  for  each  age,  you  would  proceed  to  form  a  table  of  the 
following  functions : 

^x,    da:,    t'x,    Bx,    Mx- 
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6.  In  a  stationary  communitv  supported  b}'  5,000  annual  births, 
each  member,  on  attaining  the  age  of  20,  makes  a  payment  o£  £20, 
and  contributes  £1  at  the  end  of  each  succeeding  year  until,  and 
iuclusive  of,  the  sixtieth  birthday;  receiving  thereafter  an  annuity  of 
£15  payable  at  the  end  of  each  year.  In  respect  of  each  contributor 
who  dies  before  receiving  the  first  payment  of  £15,  a  payment  of  £5 
is  made.  FincJ  expressions  for  («)  the  number  of  contributors 
(6)  the  annual  receipts  (c)  the  total  yearly  annuity-]iayment.  and 
((?)  the  annual  death  claims. 

7.  Show  how,  by  the  aid  of  Gauss's  logarithms,  to  construct  a 
table  of  the  values  of  a^  which  shall  at  the  same  time  give  the 
logarithms  of  I) ^  and  X^ . 

8.  Obtain  a  formula  for  an  annual  whole-life  premium,  a  compound 
quinquennial  reversionary  bonus  of  £1.  os.  per-cent  per  annum,  and 
an  interim  bonus  of  £1  per-cent  per  annum,  being  anticipated  and 
applied  in  reduction  thereof. 

9.  Explain,  in  their  bearing  upon  a  life  policy,  the  terms  "  Chose 
iu  action",  "Donatio mortis  causa",  "Interpleader",  and  "Novation." 

10.  Explain  why  with-profit  policies  under  annual  premiums  do 
not  admit  of  being  drawn  payable  to  order  or  bearer,  in  the  same 
way  as  bills  of  exchange  and  promissory  notes. 

11.  Discuss  the  question  whether  it  is  proper  for  a  proprietary 
life  office  to  invest  any  part  of  its  funds  in  the  purchase  of  its  own 
shares. 

12.  AVhat  points  would  you  consider  in  determining  the  eligibility 
as  an  investment  for  a  life  office  of  an  American  Eailway  Mortgage 
Bond  issue?  How  would  that  eligibility  be  affected,  in  your  opinion, 
by  an  arrangement  for  redemption  by  annual  drawings  ? 

Second  Paper. 

1.  Find  the  equated  time  of  payment  of  n  sums,  Xj  Xo  .  .  .  .  X„, 
due  respectively  at  the  end  of  fi  to  .  .  .  fn  years.  Show  that  the 
error  involved  in  the  common  approximation  is  always  in  favour  of 
the  debtor. 

2.  Prove  that  the  most  probable  number  of  deaths  within  a  year 
among  m  lives  all  aged  x  is  ;•,  when  /•  is  the  greatest  integer  in 
{m+l)qj;.  What  would  be  the  amount  of  the  expected  claims  in  the 
succeeding  year  among  712  lives,  all  of  the  same  age,  each  insured  for 
£700,  on  the  assumption  that  out  of  S3, 304  lives  of  that  age  819  die 
within  a  year? 

3.  Fiad  the  probabilities  that,  in  the  fth.  year  from  the  present 
time, 

(«)  A  life  now  aged  x  will  die,  having  survived  a  life  now  aged  y 
by  at  least  m  years,  and  a  life  now  aged  r  by  at  least  n 
years. 

(6)   The  last  survivor  of  the  three  lives  will  die. 

(c)   The  life  z  will  die,  leaving  x  and  i/  surviving. 
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4.  Interpret  the  following  symbols  : 

xy .  z  4 

1.3 

5.  Show  how  to  obtain  the  "  expected  deaths  "  and  "  expected 
claims"  in  one  year,  for  policies 

(«)   payable  on  first  death  of"  two  lives. 

(Z»)  ,,  last  ,,  „  (both  alive). 

(c)  ,,  one  life  pre-deceasing  another. 

What  approximate  methods  would  you  use  in  practice  ? 

0.  Show  that 

l\,  +  c/,Y.,  =  P.,+„(l-,V.,), 
and  give  a  verbal  interpretation  of  this  result. 

Having  given  that,  at  -1  per-cent  interest,  P20.40  ='01615  and 
A^o.  20  ="51078,  find  ooV^o.jr^  and  2o(FP)2o.4o  • 

7.  Describe  fully  the  method  you  would  adopt  in  forming  select 
mortality  tables,  for  whole  life  assurances,  from  the  experience  of  a 
life  office ;  discussing  in  this  connection  the  relative  merits  of 
"policy"  and  "calendar"  years.  Explain  what  is  meant  by  "'the 
method  of  final  series." 

8.  Find  in  commutation  symbols  the  office  annual  premium  for 
the  deferred  annuity  represented  by  MJa.!-*'"*  ;  all  premiums  paid 
to  be  returned  should  x  die  before  y  and  within  n  years.  (Assume 
that  the  office  pi*emium,  tt,  is  deri\eJ  from  the  net  premium,  P,  by 
the  formula  -=  I'l  P  +  -015) . 

9.  Explain  the  difference  between  the  prospective  and  re- 
trospective methods  of  valuing  a  policy.  Express  tS mi  in  both  forms 
and  demonstrate  their  identity. 

10.  How  would  you  construct  and  verify  a  table  of  the  values  of 
log  I'Pxy  ?     Foi"  what  purpose  would  such  a  table  be  required  "r 

11.  What  are  the  provisions  of  '"  The  Customs  and  Inland 
Revenue  Act,  1888",  with  reference  to  the  stamping  of  assignments 
of  policies  ? 

A  assigned  a  policy  to  B,  but  B  omitted  to  have  the  deed 
stamped  within  the  time  allowed.  In  the  absence  of  any  other 
dealings  with  the  policy,  do  you  consider  that  it  would  be  competent 
for  A  to  execute  another  assignment  to  B  and  so  avoid  the  stamping 
penalty  ? 

12.  A  Life  Assurance  Company  buys  5  per-cent  Debenture 
Bonds,  redeemable  at  par  on  a  fixed  date,  at  a  price  calculated  to 
yield  3f  per-cent  on  the  investment.  How  would  you  deal  in  the 
books  with  the  accrued  interest  (if  any)  included  in  the  purchase 
price  ? 

Would  you  carry  the  whole  of  the  half-yearly  dividends  into 
the  Company's  accounts  as  Interest '?  If  not,  what  course  would  you 
follow  "r 

Give  your  reasons  in  each  case. 
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EXAMIJTATION    FOR    ADMISSION    TO    THE    ClASS    OF    FeLLOW 

(Part  III,  Section  A). 

Examiners — Messrs.  M.  N.  Adlee,   H.  W.  Manly,   .1.  Sokley, 
G.  F.  Hardy,   G.  Todd,   aiid    L.  M.  Simon. 

First  Paper. 

1.  What  are  the  principal  distinctions  between  the  positions  of  an 
executor  and  an  administrator  ? 

Define  the  following : 

(«)   Specific  legacy. 

(h)  Demonstrative  legacy. 

(<?)    Administrator  cle  bonis  non. 

2.  What  is  the  meaning  of 

(a)  A  fee  simple. 
(V)   A  base  fee. 
(c)   A  vested  remainder. 
(«?)  A  contingent  remainder, 
(e)   A  reversion. 
And  what  is  the  diSerence  between  a  joint   tenancy   and  a 
tenancy  in  common  ? 

3.  What  additional  powers  are  given  with  respect  to  life  policies 
by  "The  Married  Women's  Property  Act,  1882",  which  were  not 
conferred  by  the  Act  of  1870  ? 

Sketch  a  clause  to  be  inserted  in  a  policy  effected  by  a  man 
for  the  benefit  of  his  wife  and  children,  defining  the  trusts. 

4.  A  claim  has  arisen  under  a  policy  which  has  been  assigned  by 
A  (the  assured)  to  B  by  way  of  mortgage,  and  notice  given  to  the 
office.  On  satisfaction  of  B's  debt  the  policy  was  handed  back  (with 
the  mortgage  deed)  by  B  to  A,  but  no  re-assignment  was  executed 
and  no  notice  was  given  to  the  office.  The  policy  was  afterwards 
assigned  absolutely  by  A  to  C,  and  further  assigned  by  C  to  D,  the 
claimant.  No  notice  of  these  assignments  was  given  to  the  office 
until  after  the  death  of  the  assured.  The  three  deeds  of  assignment 
are  unstamjied.  What  requirements  should  the  office  make  before 
paying  the  claim  ? 

Is  it  material  to  ascertain  whether  any  and  which   of   the 
parties  were  domiciled  in  England  or  a  foreign  country  ? 

5.  Describe  the  various  steps  to  be  taken  in  transferring  the 
business  of  a  proprietary  life  assurance  company  to  a  mutual  societv. 

6.  Describe  shortly  the  several  annual  returns  required  to  be 
made  by  a  life  assurance  company  incorporated  under  the  Companies' 
Acts. 

7.  Explain  what  is  meant  by 

(«)   The  old  and  new  Sinking  Funds. 
{h)   The  Consolidated  Fund, 
(c)    Local  Loans  Stock. 
(rf)   Inscribed  Stocks. 
How  are  transfers  of  inscribed  stocks  usually  effected  ? 
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8.  What  are  the  chief  requirements  of  a  suitable  monetary 
standard  of  value?  It  is  asserted  by  some  that  the  present  gold 
standard  of  this  country  is  wanting  in  some  of  these  requirements. 
AVhat  is  your  opinion  on  this  subject  r 

0.  Show  how  the  export  of  gold  from  this  country  affects  the 
reserve  of  the  Bank  of  England  ;  and  explain  the  means  by  which 
the  Bank  can  effectually  check  the  efflux. 

10.  State  the  i)rincipal  influences  affecting  rates  of  exchange. 
Explain  what  is  meant  by  specie  point,  and  how  it  differs  from  the 
Mint  par  of  exchange. 

11.  What  difference  in  the  security,  if  any,  is  there  between  a 
cumulative  preference  stock  ranking  before  the  ordinary  stock  in  a 
distribution  of  assets,  a  simple  debenture  stock,  a  mortgage  debenture 
stock  with  a  floating  charge,  and  a  mortgage  debenture  stock  with  a 
specific  charge  ? 

12.  A  company  proposes  to  raise  money  by  the  issue  of  irredeem- 
able debenture  stock,  and  the  alternative  propositions  are  made  to  the 
directors  («)  the  issue  of  £90,000  -1  per-cent  debenture  stock  at 
par,  and  (b)  the  issue  of  £80,000  4^  per-cent  debenture  stock  at  a 
premium  of  12  i-  per-cent.  State  the  main  practical  differences  of  the 
two  methods  (1)  from  the  point  of  view  of  the  company,  and 
(2)   from  the  point  of  view  of  the  investors. 

Second  Paper. 

\}  1.   Given  the  values  of  a  function   u^  when   ar=0,  5,   10,  &c. 

Investigate  a  formula  for  the  interpolation  of  intermediate  terms,  for 
integral  values  of  the  variable. 
^  Complete  the  table  of    premiums  between  ages  40  and  45, 

given  the  following : 

40         ...         £2  13  10 
45         .         .         .  3     2     4 

50         .         .  3  14  10 

55         .         .         .  4  13  10 

nJ  2.  Deduce  an  expression  for  the  value  of  A"/^.f  in  terms  of  the 

successive  values  of  Ux',  and  show  how  to  expand  A"».i.yi-  i»  ^  series 
of  ascending  differences  of  v^. 

\^  3.  Demonstrate   Lubbock's   formula   of    summation,   and    show 

how  it  may  be  employed  to  obtain  the  value  of  a^^  from  the  values  of 
D:io,  D40,  Deo,  &c. 

^  4.   Show  that  the  series 

may  be  transformed  into  the  series 


1/  A2«,._5        1.3   ^^u.,..,        .     \ 


and  find  approximately  the  value  of  the  series 
i_i_L.J_ >_4-<tc 
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N         5.   It  is  desired  to  ascertain  approximately  the  value  of  A^.„, . 

i 
Show  how  Tou  would   practically  arrange   the  work  in  a  columnar 
form  with  a  view  to  the  application  of  a  summation  formula. 

6.  Describe  Makeham's  method  of  graduation  as  applied  to  the 
construction  of  a  mortality  table  based  on  a  limited  experience;  and 
discuss  the  advantages  of  the  method. 

7.  Discuss  the  method  used  by  Milne  in  the  construction  of  the 
Carlisle  table. 

8.  Criticize  the  several  investigations  which  have  been  made,  on 
the  basis  of  the  Institute  experience,  of  the  value  of  annuities  at  the 
date  of  entrance,  with  reference  to  their  suitability  for  use  in  framing 
tables  of  office  premium  rates. 

9.  It  is  desired  to  ascertain  the  rates  of  mortality,  secession,  and 
sickness,  in  a  sick  benefit  society  giving  full  pay  for  the  fir.st  six 
months,  half  pay  for  the  second  six  months,  and  quarter  pav  after 
twelve  months  of  eontiimous  sickness.  Design  a  card  for  use  in 
extracting  the  experience  from  the  books  of  the  Societv;  and  show 
how  the  results  should  be  tabulated  in  order  to  exhibit  the  required 
rates  according  to  length  of  membership,  giving  the  headings  of  the 
various  columns  in  the  necessary  schedules. 

10.  What  are  the  necessary  conditions  with  regard  to  (I)  popu- 
lation statistics,  and  (2)  the  statistics  of  a  life  assurance  company, 
for  the  formation  of  a  satisfactory  mortality  table?  Discuss  the 
applicability  of  the  Theory  of  Errors  to  a  mortality  experience. 

11.  Discuss  the  "Final  Series"  method  of  adjusting  a  mortality 
experience  with  respect  to  its  utility  or  otherwise. 

12.  What  do  you  consider  the  respective  advantages  or  dis- 
advantages of  basing  a  mortality  table  upon  the  observed  experience 
of  lives,  poUcies,  or  sums  assured  ? 


ExAMiX-VTiox  Fon  Admission  to  the  Class  of  Fellow 
(Paet  III,  Section  B). 

Examiners — Messes.  M.  X.  Adleh,   H.  W.  Manly,   J.  Sohlet, 
G.  F.  Haedt,    G.  Todd,   and   L.  M.  Siiiox. 

First   Paper. 

1.  Discuss  the  advisability  of  adopting  a  very  low  rate  of  interest 
in  calculating  reserves. 

Your  answer  should  have  reference,  among  other  considerations, 
to  the  question  of  loading,  the  effect  of  using  the  Combined  Mortality 
Tables,  and  the  result  on  the  surplus  under  different  conditions  of 
business. 

2.  State   the    arguments    for  and    against   an    allowance  in   tlie 
valuation  of  the  liabilities  of  a  life  office  for  initial  expenditure. 


^ 
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>3.  Describe  the  pi-inciple  upon  which  assessment  assurance 
companies  are  theoretically  l)ased,  and  the  causes  which  generally  lead 
to  their  failure  in  practice.  How  does  the  system  differ  from 
assurance  by  a  fixed  ascending  scale  of  premiums? 

4.  An  office  distributes  its  surplus  with  reference  to  the  sources 
from  which  such  surplus  is  derived.  How  would  you  allocate  the 
surplus  from  each  source,  and  what  precautions  would  you  adopt  to 
minimize  the  risk  of  violent  fluctuation  in  the  relative  rates  of  bonus 
on  policies  of  different  durations  at  successive  distributions? 

5.  An  assurance  company  distributes  its  surplus  as  a  cash  per- 
centage on  the  premiums  paid  since  the  previous  valuation.  What 
conditions  should  hold,  in  your  opinion,  to  render  this  method  fairly 
equitable;  and,  assuming  an  option  be  given  at  each  division  of 
receiving  bonus  in  cash,  reduction  of  premium  or  reversionary 
addition,  upon  what  basis  would  you  determine  the  alternative 
amounts  ? 

6.  Describe  the  method  you  would  employ,  for  the  purpose  of 
valuation,  in  classifying  a  large  number  of  endowment  assurances  taken 
out  at  different  dates  and  for  widely  varying  terms.  What  annuity 
would  you  use  in  valuing  the  premiums,  and  what  adjustments  would 
you  make  to  meet  the  cases  of  half-yearly  or  quarterly  premiums 
and  unequal  distribution  of  dates  of  entry  ? 

7.  A  life  assurance  company  invests  part  of  its  funds  in  the 
purchase  of  jiolicies  issued  by  other  companies. 

What  are  the  special  points  wliich  require  consideration  in 
determining  whether  to  bid  for  a  policy  offered  at  public  sale ;  and 
state  on  what  basis  you  would  fix  the  price. 

8.  A,  aged  50  next  birthday,  has  a  life-interest  in  a  leasehold 
ground  rent,  amply  secured,  of  1  per  annum,  having  30  years  to  run. 
How  would  you  value,  as  an  investment, 

(«)   The  life-interest  of  A  ? 

(h)    The  reversion  on  the  death  of  A  ? 

9.  The  profits  of  a  life  assurance  company  are  distributed  by 
way  of  a  compound  reversionary  bonus.  The  directors  are  considering 
the  propriety  of  introducing  a  scale  of  premiums  reduced  by  the 
anticipation  of  future  bonuses.  Sketch  a  report  embodying  your 
views  on  the  subject.  On  what  basis  would  you  construct  a  table 
of  rates  if  such  a  scheme  were  adopted  ? 

10.  A  person  aged  x,  now  healthy,  desires  to  have  the  option  of 
effecting  a  policy  on  his  own  life  at  the  death  of  another  person  now 
aged  y,  at  the  ordinary  rate  of  premium  for  his  age  at  the  time  the 
option  is  exercised.  How  would  you  calculate  the  single  premium 
required  for  the  grant  of  such  an  option  ? 

11.  Give  expressions  for  the  value  of  the  following: 
d  d 

d  d 

and  show  that  if  lx=l-s''ff^'  ,  then  cH  -y-  aj:y  =  c^ —  a^^. 
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^         12.  Express  the  following  Lenelits  in  the  form  of  definite  integrals: 

I^.v;  Ql,z;  ««r;  K.^- 

Second  Paper. 

1.  A,  aged  30,  is  entitled  on  the  death  of  B,  aged  60,  to  free- 
hold property  in  the  City  of  London  valued  at  £30,000,  and  he  is 
desirous  of  obtaining  an  immediate  annuity  during  the  joint  lifetime 
of  himself  and  B  on  the  security  of  his  reversionary  interest. 

How  would  you  calculate  the  annuity  that  an  office  could 
safely  allow  to  A 

1.  If  the  debt  is  to  accumulate  at  5  per-cent  compound 

interest  until  B's  death  ? 

2.  If   it   is  to   be   repayable  by  a  fixed  charge  on   the 

reversion  'r 

2.  A  is  absolutely  entitled  to  a  reversion  expectant  on  the  death 
of  the  life  tenant,  a  lady  aged  50,  to  a  share  of  trust-funds,  at 
present  invested  in 

(rt)  2f  per-cent  Consols, 

(h)  Leasehold  property,  having  about  35  years  of  the  time 
unexpired, 

(c)   Bank  shares, 
and  desires  to  dispose  of  his  interest. 

For  the  purpose  of  valuing  the  reversion,  how  would  you 
estimate  the  value  to  be  placed  upon  the  three  classes  of  invest- 
ment respectively  ? 

What  special  points  would  have  to  be  considered  as  to  the 
leasehold  property  and  the  bank  shares  ? 

3.  State  the  different  ways  in  which  the  purchase  of  a  reversion 
may  be  treated  in  the  books  of  a  life  office.  Which  method  do  you 
consider  most  suitable  for  an  office  making  an  annual  valuation  ? 

4  A,  aged  70,  is  life-tenant  of  a  landed  estate,  and  B,  his 
eldest  son,  aged  30,  is  tenant  in  tail.  The  estate  yields  a  net 
income  of  £10,000  per  annum,  and  B  (who  is  married  and  has  4 
sons)  desires  to  raise  money  on  his  reversion. 

Describe  fully  the  usual  methods  of  raising  money  from  an 
insurance  office  in  such  a  case  if : 

(a)   £5,000  is  required. 
(&)   £30,000  is  required, 
(c)   £100,000  is  required. 
"What   precautions  are  usually  adopted  by  the  purchaser  or 
mortgagee  of  base  fees  ?     Can  you  suggest  any  other  method  which 
would  render  these  securities  marketable  r 

5.  Discuss  the  question  of  the  rating-up  of  under-average  lives 
with  special  reference  to  the  point  whether  the  same  addition  should 
be  made  to  age  for  ordinary  whole-life,  endowment  and  short  term 
assurances. 
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G.  Ujion  what  bases,  in  respect  of  mortality,  interest  and  loadings, 
would  you  compute  tables  of  annual  premiums  for 

{a)  Short-term  assurances  ? 

(h)   Contingent  survivorship  assurances  ? 

■gT  7.  How  would  you  calculate  the  annual  premium  to  be  charged 

for  what  is  termed  a  5  per-cent  Debenture  Policy — that  is  to  say,  an 
annuity-certain  of  5  for  20  years,  dating  from  the  death  of  the 
assured,  and  the  payment  of  100  at  the  expiry  of  the  20  years  ? 

8.  Explain  briefly  the  criteria  for  maxima  and  minima  of 
functions,  and  show  that  the  numbers  dying  in  a  mortality  table  in  a 
given  small  interval  of  time,  after  attaining  age  x,  will  be  a  maximum 
or  minimum  when  the  force  of  mortality  is  equal  to  the  square  root 
of  its  dirt'erential  coefficient. 

Nr  9.  Find  an  expression  for  the  value  of  A-.,  in  terms  of  the 

forces  of  mortality  and  the  joint  annuities.  How  would  you  obtain 
a  numerical  result  in  practice  ? 

The  Candidate  having  handed  in  his  ansicers  to  the  foregoing  qtiestions, 
will  he  supplied  with  the  folloicing  hools: — "Institute  of  Actuaries' 
Life  Tables";  a  Premium  Conversion  Table  {Orchard  or  JRothery 
and  Si/an);  Gray,  Smith,  and  Orchard's  Survivorship  Assurance 
Premiums;  and  a  hooJc  of  logarithms ;  so  that  he  may  give  numerical 
solutions  to  the  following  questions.  The  hools  of  Tables  are 
supplied  for  the  sa^e  of  convenience,  and  it  must  not  he  inferred 
that  they  are  held  to  he  suitable.  The  Candidate  is  requested  to 
state,  in  ansivering  Questions  22  and  23,  what  mortality  tables  and 
rates  of  interest  he  would  consider  most  suitable  for  adoption  in  each 
case  in  j^ractice. 

10.  A,  aged  oO,  has  a  life-interest  in,  and  B  the  absolute  reversion 
on  A's  death  to,  a  fund  consisting  of 

£5,000  Consols,  standing  at  107; 

£5,000  Canada  4  per-cent  Eegistered  Stock,  redeemable  in 

1910,  standing  at  112; 
A  freehold  house  producing  a  net  income  of  £150,  which 

can  be  sold  for  £3,000. 

It  is  desired  to  apportion  the  fund  by  mutual  consent.  At  what  do 
you  estimate  their  respective  shares  ? 

11.  By  his  will  a  man  bequeathed  £50,000  Consols  to  his  son  A 
for  life,  with  remainder  to  A's  issue,  whom  failing,  to  his  grand- 
children, being  children  of  his  daughters,  B  and  C,  per  stirpes. 

A  and  his  wife  are  both  alive  and  in  good  health,  aged 
respectively  "0  and  6o,  without  issue.  B  has  died,  leaving  three 
children.  C  has  died,  leaving  one  son,  now  of  age,  who  offers  his 
reversionary'  interest  for  sale. 

Fix  the  price  an  assurance  office  could  give  for  it,  showing 
the  process  of  valuation  in  full. 
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12.  Distinguish  between  three  kinds  of  United  States  Railway 
Bonds:  (1)  currency,  (2)  gold  dollar,  (3)  sterling.  What  is  the 
objection  to  cuiTency  bonds  as  an  investment? 

With  regard  to  classes  (1)  and  (2),  why  is  there  always  a 
difference  between  the  London  and  New  York  prices  ? 

A  6  per-cent  currency  bond,  due  in  April  1930,  is  bought  in 
London  at  the  price  of  120;  assuming  the  rate  of  exchange  1$4.88  to 
remain  constant  throughout,  what  is  the  return  on  the  investment  ? 


PROCEEDINGS  OF  THE  INSTITUTE.— Session  1893-96. 
First  Ordinary  Meeting,  25  Not  ember  1895. 

The  first  ordinary  meeting  of  the  session  1895-96  was  held  at  the  Hall 
of  the  Institute,  on  the  2oth  day  of  Xovember  1895. 

The  President  (]Mr.  Alex.  J.  Fixlaisox)  in  the  Chair. 

The  President  read  an  address  on  the  International  Congress  of  Actuaries 
held  at  Brussels  in  September  1895. 


Second  Ordinary  Meeting,  30  December  1895. 

The  President  (Mr.  Alex.  J.  Fixlaison)  in  the  Chair. 

The  following  gentlemen  were  elected  : 

As  Associates : 

Israel  Coriell  Pierson,  Ph.D. 
Andrew  James  Stiven,  F.F.A. 

As  Corresponding  Members: 
Leon  Marie. 
Jacques  Martin-Dupray. 
Albert  Quiquet. 

A  paper  "On  some  Methods  of  Grouping  Policies  for  the  purpose  of 
Valuation",  was  read  by  the  author,  Mr.  Fredk.  Schooling. 

The  following  gentlemen  took  part  in  the  discussion: — Messrs.  E.  P. 
Hardy,  E.  Woods,  T.  G.  Acklaud,  H.  W.  Manly,  J.  A.  Pvobertson,  J.  H. 
Barnes,  and  the  President. 

Third  Ordinary  Meeting,  27  January  1896. 
The  President  (Mr.  Alex.  J.  Finlaison)  in  the  Chair. 

A  paper  "  On  the  System  of  Bonus  Distribution  to  Polie^'holders  as  a 
Percentage  per  annum  for  the  Valuation  Period  on  the  Sum  Assured  or  on 
the  Sum  Assured  and  Existing  Bonuses,  considered  in  relation  to  some 
Recent  Influences  on  Life  Assurance  Finance",  was  read  bv  the  author, 
Mr.  H.  W.  Andras. 

The  following  gentlemen  took  part  in  the  discussion : — Messrs.  A.  B. 
Adlard,  G.  F.  Hardy,  J.  Chisholm,  T.  G.  Ackland,  and  the  President. 
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Fourth  Ordinari/  Meeting,  24  'February  1896. 

The  President  (Mr.  Alex.  J.  Finlaison)  in  the  Chair. 

The  Messenger  Prize  Essay,  "  On  the  Books  and  Forms  to  be  used  in 
Schedulins?  the  ParticuLars  of  the  Eisks  of  a  Life  Assurance  Companj'  under 
its  Assurance  and  Annuity  Contracts,  for  Periodical  or  Interim  Valuations, 
Distribution  of  Surplus,  and  for  Investigation  of  the  Eates  of  IMortality, 
Surrender,  and  Lapse",  was  read  by  the  author,  Mr.  James  Chatham. 

The  following  gentlemen  took  part  in  the  discussion: — ]\Iessrs.  E.  P. 
Hardy.  C.  D.  Higham,  J.  Chisholm,  and  the  President. 


Fifth  Ordinary  Meeting,  30  March  1896. 
The  President  (Mr.  Alex.  J.  Finlaison)  in  the  Chair. 

Mons.  Paul  Guieysse.  President  of  the  Institut  des  Actuaires  Fran^ais, 
was  elected  a  Corresponding  Member. 

Mr.  George  King  read  his  translation  of  Mons.  Begault's  paper,  "On  the 
necessity  for  a  Universal  Notation",  together  with  an  abstract  of  the 
discussion  thereon. 

A  discussion  followed,  in  which  the  following  gentlemen  took  part: — 
Messrs,  H.  W.  Manly,  J.  Chisholm,  and  the  President. 


8ixth  Ordinary  Meeting,  27  April  1896. 
The  President  (Mr.  Alex.  J.  Finlaison)  in  the  Chair. 

Mr.  G.  A.  Brown,  of  the  Clerical,  M«dical  and  General  Life  Assurance 
Company,  was  elected  an  Associate. 

A  paper  entitled  "(1)  An  Investigation  of  some  of  the  Methods  for 
deducing  the  Eates  of  Mortality,  and  of  Withdrawal,  in  Years  of  Duration; 
with  (2)  the  Application  of  such  Methods  to  the  computation  of  the  Eates 
experienced,  and  the  Special  Benefits  granted,  by  Clerks'  Associations",  was 
read  by  the  author,  Mr.  T.  G.  Ackland. 

The  following  gentlemen  took  part  in  the  discussion: — Messrs.  H.  W. 
Manly,  G.  H.  Eyan,  E.  Todhunter,  J.  Meikle,  and  the  President. 


The  Forty-Ninth  Annual  General  Meeting,  1  June  1896. 

The  President  (Mr.  A.  J.  Finlaison)  in  the  Chair. 

The  proceedings  at  the  Annual  General  Meeting  will  be  found  on 
page  59. 

EEPOET,     1895-96. 

The  Council  have  pleasure  to  report  to  the  members  upon  the 
progress  of  the  Institute  during  the  session  of  1895-96,  the  forty-eighth 
year  that  it  has  been  in  existence. 

The  increase  in  the  number  of  members  in  the  year  has  been  13,  as 
compared  with  41  in  that  which  preceded  it.  At  the  end  of  the  year  in 
which  the  Institute  was  incorporated  by  the  Eoyal  Charter  the  number  of 
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members  was  434,  while  five  years  later,  at  31  March  18'JiJ,  it  was  601. 
Since  that  time  it  has  grown  as  follows: 

At  31  March  1891  to  620, 

1892  „  645, 

1893  „  674, 

1894  „  734, 

1895  „  775, 

1896  „  788. 

The  following  schedule  shows  the  additions,  changes,  and  losses 
in  the  membership,  which  have  occuiTed  during  the  year  ending  31  March 
last. 

Schedule  of  Membership,  31  March  1896. 


Honorary 
Members 

Fellows 

Associates 

Students 

Corres- 
ponding 
Members 

Total 

i.  Number    of     Members 

in    each     class     on 

31  March  1895 

2 

173 

221 

366 

13 

775 

ii.   Withdrawals  by 

(1)  Death    . 

1 

3 

1    ^ 

(2)  Resignation  . 

1 

o 

32 

4 

(3)  Default     in     pay- 

. 

73 

ment    of    Sub- 

scriptions . 

1 

3 

22 

...    } 

2 

170 

210 

312 

8 

702 

iii.  Additionsto Membership 

(1)  By  Election  . 

2 

4    ) 

(2)  By  Order  of  Council 

78 

...     ( 

86 

(3)  By  Re-instatement 

2 

...  3 

2 

170 

212 

392 

12 

788 

iv.  Transfers 

(1)  By  Examination: 

from  Associates 

6 

to  Fellows 

6 

2 

176 

206 

392 

12 

788 

(2)  By  Examination : 

from    Students 

1 

to  Fellows 

1 

2 

177 

206 

391 

12 

788 

(3)  By  Examination : 

from    Students 

17 

to  Associates    . 
V.  Number    of    Members 

17 

in    each    Class    on 

31  March  1896 

2 

177 

223 

374 

12 

788 
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The  Council  have,  with  great  regret,  to  report  the  loss  by  death  during 
the  year  of  one  Fellow,  lAw  H.  J.  Puckle;  three  Associates,  Messrs.  D.  J. 
Alexander,  S.  Kirkness,  and  A.  J.  Stiven:  and  a  Corresponding  Member, 
M.  Leon  Mahillon,  of  Brussels. 

The  Accounts  for  the  year  show  that  the  total  funds  on  31  March  last 
amounted  to  £5.874.  2a-.  2d.,  being  an  increase  during  the  year  of 
£268.  135.  bd. 

The  Annual  Subscriptions,  together  with  admission  and  other  fees, 
amounted  to  £1,571.  \7s.  Od.,  being  about  equal  to  those  of  the  previous 
year. 

The  total  Income  for  the  year  was  £2,056.  I'Bs.  8d.,  and  the  total 
Expenditure  £1,788.  0*.  Sd.  Of  this  latter  sum  it  will  be  seen  that  sums 
amounting  to  £484.  13s.  Id.  bave  been  expended  on  the  following  objects, 
namely:  The  preparation  of  an  Index  to  Vols,  xxi-xxx  of  the  Journal; 
the  Mortality  Experience  Investigation  now  in  progress;  the  publication 
of  the  Government  Annuity  Tables;  and  the  preliminary  work  connected 
\vith  the  preparation  of  tables  based  upon  Dr.  Sprague's  Select  Mortality* 
Experience  investigations. 

The     Eevenue    Account     and     Balance     Sheet     are     given     herewith 

(p.  58). 

The  stock  in  hand  of  the  Institute  publications  on  31  ilarch  was  as 
follows : 

Ko.  of  Copies  Description  of  Work 

85  ...         .  Text-Book,  Part  I. 

312  ...         .  „  „     11- 

62  ...         •  Moi'tality  Experience  Tables. 

859  ....  Government  Joint- Life  Annuity  Tables. 

527  ....  Logaritlnn  Cards. 

389  ....  Messenger  Prize  Essay  (Friendly  Societies). 

512  ....  Index  to  10  Vols. 

73  ...         .  „      to20     „ 

9,653  ....  Parts  of  Journal. 

The  following  papers  were  submitted  at  the  sessional  meetings  of  the 
Institute,  namely : 

25  Novemher  1895. — ''An  address  by  the  President,  Mr.  Alex.  J. 
Finlaison,  C.B.,  on  the  International  Congress  of  Actuaries,  held 
in  Brussels  in  September  1895." 

30  December  1895. — "On  some  methods  of  grouping  Policies  for 
the  purpose  of  Valuation" — Mr.  Frederick  Schooling. 

27  January  1896. — '"On  the  system  of  Bonus  Distribution  to 
Policyholders  as  a  percentage  jwr  annum  for  the  valuation  period 
on  the  sum  assured,  or  on  the  sum  assured  and  existing  bonuses, 
considered  in  relation  to  some  recent  influences  on  Life  Assurance 
Finance" — Mr.  H.  W.  Andras. 

24  February  1896. — Mr.  James  Chatham's  Messenger  Prize  Essay 
'"On  the  books  and  forms  to  be  used  in  scheduling  the  particulars 
of  the  risks  of  a  Life  Assurance  Company  under  its  Assurance 
and  Annuity  contracts,  for  periodical  or  interim  valuations, 
Distribution  of  Surplus,  and  for  Investigation  of  the  Kates  of 
Mortality,  Surrender  and  Lapse" — The  Author. 


1896.]    Annual  General  Meeting — Report  of  the  Council.  55 

30  March  1896. — ^"A  translation  of  Mons.  Begault's  paper  on  the 
necessity  for  a  Universal  Xotation"  ;  together  with  an  abstract  of 
the  discussion  thereon — Mr.  George  King. 

27  April  1896. — "(1)  An  investigation  of  some  of  the  methods  for 
deducing  the  Kates  of  Mortalit3',  and  of  Withdrawal,  in  years  of 
duration;  with  (2)  the  application  of  such  methods  to  the 
computation  of  the  rates  experienced,  and  the  special  benefits 
granted,  by  Clerks'  Associations" — Mr.  T.  G.  Ackland, 

For  the  Examinations   held  in  the    United  Kingdom   on  17,  18,  20, 
and  21  April  last,  154  candidates  presented  themselves,  namely: 

62  for  Part      I. 

52  „       „       II. 

18  „        „     III,  Section  A. 

22  „       „     III,       „       B. 

Of  these  the  following  numbers  were  successful: 

35  in  Part      I. 

17   „  .,      II. 

9    „  „     III,  Section  A. 

10   „  „     III,        „        B. 

The  following  are   the   successful    candidates,  the  names  in  each  class 
being  arranged  alphabeticalh'. 

Paet  I. 

Examiner — Peof.  S.  L.  Loxey,  M.A. 
Supercisors — Messes.  T.  E.  Youxg  and  C.  D.  Higham. 

Class  I: 
Maxwell  Hicks. 


W.  H.  Brown. 
C.  Mack. 


Class  II: 


C.  A.  Penny. 
H.  S.  Saunders. 


Class  III: 


C.  H.  Ashley. 

F.  W.  Briggs. 
H.  N.  Briggs. 
Harold  Brown. 

G.  Gillies. 

D.  L.  Hatten. 
A.  T.  Heslop. 

E.  F.Horn. 
R.  F.  Jones. 
W.  M.  Jones. 

C.  W.  Kenchington. 
H.  de  C.  McArthur. 
H.  M.  Mansel-Jones 
G.  F.  H.  Morgan. 
E.  W.  Newnham. 


H.  J.  P.  Oakley. 

C.  W.  Panton. 

J.  P.  Parry. 

C.  E.  Pearce. 

G.  P.  A.  Richards. 

B.  A.  Roodenburch. 

P.  Schouten. 

L.  G.  Smith. 

R.  P.  Smith. 

R.  A.  C.  Thomas. 

G.  A.  Vokins. 

S.  V.  Windett. 

A.  H.  Woolmer. 

W.  J.  Yeldham. 

A.  S.  Young. 
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Pakt  II. 

Examiners — Messes.  G.  J.  Lidstone,  W.  P.  Phelps,  M.A. 
S.  G.  Waenee. 

Class  I: 
None. 

Class  II: 


and 


H.  H.  Austin. 
H.  E.  W.  Lutt. 
J.  C.  Macmillan. 


A.  Moorhouse. 
H.  M.  Trouncer. 
A.  T.  Winter. 


Class  III: 


H.  T.  Adlard. 

F.  Appleton. 

C.  U.  V.  Coutts. 

O.  H.  Covington. 

W.  I.  Peatherstonehaugh. 


H.  C.  Wyley. 


W.  H.  Hodgson. 
P.  H.  Merfield. 
E.  P.  Parker. 
A.  H.  Raisin. 
E.  B.  Wilkinson. 


Paet  III. 

Examiners — Messes.  M.  N.  Adlee,  H.  W.  Manly,  J.  Soeley, 
G.  F.  Haedy,  Geo.  Todd,  and  L.  M.  Simon. 

Section  A. 

Class  I: 
None. 


*A.  Levine. 
fJ.  N.  Lewis. 


J.  M.  Alien. 
*J.  A.  Archer. 


Class  II: 


Class  III: 


J.  Holliday. 


G.  F.  Robinson. 
L.  A.  Wintle. 


H.  W.  Glover. 
G.  E.  May. 


fH.  J.  Baker. 
O.  Kentish. 


*J.  A.  Archer. 

K.  W.  Elder. 

tJ.  F.  Moran. 


Section  B. 

Class  I: 
None. 

Class  II: 


Class  III: 


*A.  Levine. 
H.  Moir. 


R.  G.  Salmon. 
tW.  A.  Sim. 
fL.  Stahlschmidt. 


Those  marked  (*)  passed  in  both  sections. 
Those  marked  (f)  have  now  completed  the  examination  for  the  Class  of  Fellow, 
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In  the  Colonies  the  Examination  entries  numbered  50,  as  imder: 
For  Part      I,  21. 
II,  17. 
,,         III,  Section  A,  6. 
Ill,       ,.       B,  6. 
The  results  of  the  Colonial  Examinations  will  be  dulj'  announced. 

A  prize  of  the  value  of  25  guineas  from  the  Messenger  Legacy  Fund 
lias  been  awarded  to  Mr.  James  Chatham,  F.I.A.,  for  his  Essay  on  the 
subject  chosen  by  the  Council.  The  Essaj'  was  read  by  the  author  at  the 
sessional  meeting  on  the  24th  February  1896. 

The  tables  calculated  by  Dr.  Sprague  on  the  basis  of  his  Select 
Mortality  Experience  Investigations,  which  he  has  kindly  placed  at  the 
disposal  of  the  Institute,  have  been  considerablj-  added  to  and  rendered 
complete  under  the  supervision  of  ISlv.  H.  C.  Thiselton,  who  has  devoted 
much  time  and  labour  to  the  work.  The  tables,  together  with  an  introduction 
by  Dr.  Sprague,  will  very  shortly  be  ready  for  publication. 

The  Index  to  the  ten  volumes  of  the  Journal  from  the  twentieth  to,  and 
inclusive  of,  the  thirtieth  of  the  series  has  been  completed  in  the  most 
thorough  and  exhaustive  manner  under  the  superintendence  of  Mr.  G.  H. 
Ryan,  the  Honorary  Editor;  and  a  copy  of  the  work,  wliich  forms  an 
invaluable  auxiliary  to  the  Journal,  has  been  sent  to  every  Member  of  the 
Institute. 

The  Council  have  to  announce  with  great  regret  that  Mr.  Eyan,  owing 
to  the  pressure  of  official  business,  has  reluctanth'  felt  compelled  to  resign  the 
position  of  Honorary  Editor  of  the  Journal,  which  he  has  filled  with  marked 
ability  during  the  last  three  years,  following  on  an  experience  of  three  years 
as  Assistant  Editor,  The  question  of  the  appointment  of  his  successor  is 
under  the  consideration  of  the  Council. 

The  first  International  Congress  of  Actuaries  was  held  in  Brussels  in 
September  last,  under  the  Presidency  of  M.  Mahillon. 

All  the  chief  countries  of  Europe,  the  United  States  of  America, 
Australia,  South  Africa  and  Japan,  were  represented,  and  the  Institute  by 
the  President,  Mr.  A.  J.  Finlaison,  C.B.,  Mr.  H.  W.  Slanly,  Mr.  George 
King,  Mr.  J.  Chisholm  and  Mr.  G.  H.  Ryan,  while  the  Faculty  of  Actuaries 
sent  Dr.  Sprague  and  Mr.  Meikle. 

The  Members  of  the  Institute  will  have  learnt  with  much  regi-et  of  the 
sad  death  of  M.  Mahillon,  to  whose  untiring  energy  the  International 
Congress  in  great  measure  owed  its  foundation,  and  whose  ability  and 
courtesy  as  President  added  greatly  to  the  success  of  the  gathering. 

It  was  resolved  to  resume  the  Congress  in  London  in  the  spring  of  1898. 

A  complimentary  dinner  was  given  by  the  Members  of  the  Institute  to 
Mr.  A.  H.  Bailey  in  December  last  on  his  retirement  after  manj'  j-ears  of 
Insurance  practice.  Mr.  Bailey  has  been  a  member  and  staunch  supporter 
of  the  Institute  almost  from  its  foundation  in  1848. 

In  connection  with  the  new  Mortality  Experience  Investigation  by  the 
Institute,  in  conjunction  with  the  Faculty  of  Actuaries,  the  Council  have  to 
report  that  the  majority  of  the  contributing  Offices  have  already  sent  in  the 
cards  recording  their  experience. 

The  Council  hope  the  remaining  Offices  will  all  send  in  their  cards 
within  the  next  few  months,  but,  in  order  that  the  work  of  completing, 
sorting  and  classifying  the  cards  need  not  be  delaj'ed,  arrangements  are 
being  made  that  it  should  be  promptly  proceeded  with. 

The  Council  is  again  much  indebted  to  the  honorary  Examiners, 
who  have  bestowed  great  care  and  labour  upon  the  important  work  intrusted 
to  them. 
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PROCEEDINGS  AT    THE   ANNUAL  GENERAL   MEETING. 

The  Annual  General  Meeting  of  the  members  was  held  at  Staple  Inn 
Hall,  on  Mondaj',  1st  June,  the  President,  Mr.  A.  J.  Finlaison,  C.B.,  in  the 
chair. 

The  Report  of  the  Council  (given  on  p.  52)  having  been  read. 

The  Pbesident,  in  proposing  the  adoption  of  the  Report,  said  :  The 
number  of  members  had  been  more  than  maintained,  notwithstanding  the 
inevitable  losses  they  had  to  deplore.  In  the  year  which  ended  on  the  31st 
March  last,  the  Institute  had  lost  one  Fellow,  by  the  death  of 
Mr.  H.  J.  Puckle,  and  since  that  date,  he  regretted  to  add,  that  Mr.  AYilliam 
King,  a  member  of  long  standing,  and  Dr.  AVilliam  Smith,  one  of  the  few 
remaining  original  Fellows,  had  died.  They  had  also  to  mourn  the  sad 
premature  death  of  a  talented  corresponding  member,  Mr.  Leon  Mahillon. 
The  accounts  indicated  that  the  Institute  prospered,  while  they  showed  that 
the  Council  had  spent  nearly  £1,800  in  the  course  of  the  j-ear.  Of  this 
amount,  about  £360  was  incurred  for  the  Journal,  £220  for  the  New 
Mortality  investigation,  £215  for  tables  published  by  the  Institute,  £35 
for  the  library,  and  £26.  5s.  for  prizes.  The  expenditure  on  nearly  all 
these  objects  would  have  been  far  greater  had  it  not  been  for  the  honorary 
services  that  had  been  generously  given  by  many  of  the  members,  in 
connection  with  these  and  other  matters.  The  papers  read  during  the 
past  Session,  had  formed  a  happy  combination  of  theoretical  and  practical 
subjects.  The  standard  of  the  examinations  had  been  fully  maintained; 
and  nearly  the  same  proportion  of  candidates  had  succeeded  in  passing  as  in 
the  previous  year.  Dr.  Sprague's  Select  Mortality  Tables,  which  he  had 
generously  placed  at  the  disposal  of  the  Institute,  had  been  prepared  under 
the  able  supervision  of  Mr.  Thiselton,  and  would  shortly  be  ready  for 
publication — Dr.  Sprague  having  contributed  a  most  valuable  introduction. 
An  Index  to  the  ten  volumes  of  the  Journal  (ending  with  the  thirtieth 
volume),  which  has  been  prepared  by  the  honorary  editor,  Mr.  Ryan,  had 
been  issued  to  the  members,  who,  he  was  confident,  would  duly  appreciate 
the  great  care  and  labour  bestowed  upon  its  production.  He  regretted  to 
announce  that  Mr.  Ryan's  many  engagements  had  compelled  him  reluctantly 
to  resign  the  onerous  post  of  Editor  of  the  Journal.  With  regard  to  the 
New  Mortality  investigation,  he  was  pleased  to  report  that  there  were  only 
a  few  offices  who  had  not  yet  furnished  the  necessary  cards,  and  it  was 
hoped  that  these  would  now  very  shortly  be  sent  in.  The  Council  had 
under  consideration  a  scheme  for  the  supervision  of  the  work,  which  he 
thought  would  prove  very  successful. 

The  Pbesidext  then  formally  moved:  "That  the  Report  and  Accounts 
be  received  and  adopted." 

Mr.  R.  P.  Haedy,  in  seconding  the  motion,  said  the  amount  and 
quality  of  the  work  accomplished  in  the  year  showed  no  diminution  either 
in  volume  or  in  value.  Amongst  the  workers  of  the  year,  he  thought  he 
was  entitled  to  claim  for  Mr.  Chatham,  who  had  won  the  Messenger  prize 
ofEered  by  the  Council,  the  place  of  honour.  The  Report  made  two 
announcements,  which  would  be  received  with  profound  regret.  The  first 
was  the  retirement  of  Mr.  Ryan  from  the  editorship  of  the  Journal.  The 
Journal  had  never  stood  higher  than  it  did  now,  nor  had  its  contents  ever 
been  more  varied  or  mure  useful.     Mr.  Ryan  had  left  another  memorial  in 
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the  new  Index  to  the  Journal,  every  line  of  which  bore  testimonj-  to  the 
knowledge  and  care  brought  to  bear  in  its  preparation.  The  other  announce- 
ment was  one  that  came  particularly  home  to  him — he  referred  to  the 
retirement  from  active  life  of  his  old  friend  Mr.  Bailey,  who,  he  rejoiced  to 
say,  was  still  bodily  with  them,  and  still  in  heart  and  spirit  with  the  Institute. 

The  resolution  was  unanimously  adopted. 

Messrs.  Milner  and  Todhunter,  having  been  appointed  Scrutineers,  a 
ballot  was  taken  for  the  election  of  President,  Vice-Presidents,  Council,  and 
Officers  for  the  ensuing  year.  The  Scrutineers  reported  that  the  following 
gentlemen,  recommended  by  the  Council,  had  been  unanimously  elected: 

President. 
Thomas  Emlet  YorxG,  B.A. 

Yice-Fresidents . 
Geobge  King.  |  Heney  Cockbuex. 

Hexey  William  Manly.  j  William  Hughes. 

Council. 

Alfeed  Baetox  Adlaed.  Augustus  Hexdeiks. 

Mabcus  Xathax  Adlee,  M.A.  Chaeles  Daniel  Higham. 

Heney  Walsingham  Axdeas.  Geoege  King. 

*Thomas  G.  C.  Bbowne.  Fbancis  Laixg. 

Aethue  Fbancis  Bueeidge.  Heney  William  Manly. 

James  Chisholm.  j  *Geoffbey  Maeks. 

Heney  Cockbuen.  i  Louis  Michael  Simon. 

Fbancis  E.  Colenso,  M.A.  Thomas  Bond  Speague,  M.A. 

*Geoege  Stephen  Ceisfoed.  William  Sutton,  M.A. 

*RoBEET  Ceoss.  Heebebt  Cecil  Thiselton. 

*JoHN  Jas.  Walkee  Deuchab.  Samuel  Geoege  Waenee. 

Alex.  John  Finlaison,  C.B.  Ebnest  Woods. 

NiEL  Ballingal  Gunn.  Feank  Bebteand  Wyatt. 

Geoege  Fbancis  Habdy.  *Wm.  Jos.  Hutchings  Whittall. 

*William  Hughes.  Thomas  Emley  Young. 
*  Xew  Members  of  Council. 

Treasurer. 
James  Chisholm. 

Honorary  Secretaries. 
Feank  Bebteand  Wyatt.         |    Aethue  Fbancis  Buebidge. 

Mr.  T.  E.  Young  returned  tliauks  on  behalf  of  the  Council,  Vice- 
Presidents  and  Officers.  He  also  thanked  the  meeting  for  having  elected 
him  to  the  high  office  of  President,  and  said,  he  would  emplo}'  any 
capacity  for  service  he  possessed  for  the  Institute  and  its  members,  seeking 
in  every  way  to  preserve  untarnished  the  reputation  of  their  body  which 
had  been  so  excellently  maintained  by  his  predecessor. 

Mr.  Rea  proposed,  as  auditors  for  the  ensuing  j'ear,  the  re-election  of 
Messrs.  Holt  and  Jellicoe,  and  the  election  of  Mr.  H.  R.  Harding,  in  the 
place  of  Mr.  Moore,  who  retired  in  accordance  with  their  rule. 

Mr.  W.  S.  HiGHAM  seconded  the  resolution,  which  was  carried. 

Mr.  T.  C.  Dewey  proposed  a  vote  of  thauks  to  the  President,  Vice- 
Presidents,  Council,  Officers  and  Examiners,  for  their  services  during  the 
past  year. 

Mr.  L.  F.  HoviL  seconded  the  motion,  which  was  cordially  agreed  to. 
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The  Peesidext  briefly  acknowledged  the  vote  on  his  own  behalf,  and 
on  behalf  of  the  Yice-Piesidents,  Council,  Treasurer,  and  other  Officers. 

On  the  motion  of  Mr.  T.  G.  Acelaxd,  seconded  by  Mr.  J.  H.  Barnes,  a 
vote  of  thanks  was  given  to  Messrs.  ^loore,  Holt  and  Jellicoe,  for  their 
services  as  Auditors  during  the  past  year. 

The  Peesidext  then  announced  that  the  meeting  was  adjourned  to  30th 
November  next. 

COLONIAL   EXAMINATIONS. 

Examinations  were  held  on  17  and  18  April  1896,  at  Sydney,  Melbourne, 
Adelaide,  Wellincjton,  ^lontveal.  and  Toronto,  with  the  following  results: 

Paet  I. 

Twenty-one  Candidates  sent  in  their  names,  of  whom  twenty  presented 
themselves,  and  thii-teen  passed  as  follows  : 

Class  I:  ,     Class  II: 


Diamond,  G.  F.  fSvdnev). 
Little,  J.  F.  (Sydnev).  ' 
Eeid,  E.  E.  (Toronto). 
Stuckey,  E.  J.  (Adelaide). 
Wilson,  J.  S.  (Melbourne). 


Cooper.  N.  C.  (Svdnev). 
Macaulav,  T.  B."'(MoAtreal). 
Mills.  T'  P.  (Sydney). 
Pownall.  H.  W.  (Sydney). 


Class  III: 

Hallman,  M.  S.  (Toronto). 
Kember,  O.  G.  (Wellington). 
Eudd,  A.  J.  (Melbourne). 
Walker,  D.  E.  (Sydney). 

Part  II. 

Seventeen  Candidates   sent  in  their  names,  of   whom  fifteen  presented 
themselves,  and  seven  passed  as  follows: 

Class  II:  Class  III: 

Harris,  F.  J.  (Sydney).  Jobson,  A.  (Melbourne). 

Martin,  S.  G.  (Wellington).  Sanderson,  F.  (Montreal). 

I  Shlager,  J.  (Melbourne). 

I  Stuckey,  J.  J.  (Adelaide). 

Wickens,  C.  H.  (Melbourne). 

Paet  III  (Section  Aj. 

Six  Candidates  sent  in  their  names,  of  whom  four  presented  themselves, 
and  two  passed  as  follows  : 

Class  II:  Class  III: 

*  Henderson.  R.  (Montreal).  Bradshaw,  T.  ^Toronto). 

Part  III  (Sectiox  B). 

Six  Candidates  sent  in  their  names,  of  whom  three  presented  themselves, 
and  one  passed,  namely  : 

*  Class  7J;— Henderson,  Pv.  (Montreal). 
*  Passed  in  both  sections. 
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Additions  to  the  Library. 

The  following  works  have  been  added  to  the  Library  since 
the  publication  of  the  Journal  for  October  1895  : 

By  whom  presented 
(when  not  2'iirchased). 

Accountants  and  Auditors,  Society  of. 

List  of  Members  and  Library  Catalogue,  1895  and  1896.  The  Society. 

Actuarial  Society  of  Edinburgh. 

Transactions  of  the.  Vol.  3,  Xos.  10,  11,  12  and  13.  The  Society. 

Annals  of  the  Actuaries"  Club. 

A.  F.  Bur  ridge. 

Associated  Scottish  Life  Offices. 

Kesolutions  and  Proceedings,  1895.  Hy.  CocJchurn. 

Aubrey  (W.  H.  S.)  LL.D. 

Stock  Exchange  Investments : 

The  Theory;  Methods;  Practice;  and  Results.  The  Author. 

Australian  Mutual  Provident  Society. 

Forty-seventh  Annual  Report,  1896.  The  Society. 

Bailey  (Thomas). 

Records  of  Longevity :  with  an  introductory  discourse 
on  Vital  Statistics,  1857. 

Purchased. 

Belgium. 

Compte  Rendu  des  Operations  et  de  la  Situation,  de 
la  Caissc  Generale  d'Epargne  ct  de  Retraitc, 
1895.  Belgian  Government. 

Premier    Congres    International    d'Actuaires    tenu    a 

Bruxelles,  2  an  6  Septenibre,  1896.     Documents.       M.  AM.  Begault. 

Black  (Ilorris  A.). 

The  Assurance  of  Diseased  and  Doubtful  Lives  on  a 

new  principle.     1861.  G.  E.  Ryan. 

Bodiker  (Dr.  T.). 

Die  Arbeiterversicherung  in  den  Europaischen  Staaten. 

Leipzig,  1895.  Purchased. 

Bowser  (Wilfred  A.). 

Valuation  and  Other  Tables.  The  Author. 

Canada  Life  Assurance  Co. 

Mortality    Experience    for  the   Years    1847   to    1893. 

Two  copies.  The  President  of  the  C.  L.  A.  Co. 

Clare  (George). 

A  Money  Market  Primer,  and  Key  to  the  Exchanges.  Purchased. 

Coglan  (T.  A.). 

Statistics  of  the  Seven  Colonies  of  Australasia,  1861- 

1894. 
The    Wealth    and    Progress    of    New    South    Wales, 

1894,  The  Government  Statistician, 
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By  vhom  prtsenied 
(irAen  not  purchased). 

Eldridge  (G.  D.). 

Life    Insurance:     Tlie    System,    one;    TLe   Methods, 

manv.  The  Author. 

Equitable  Life  Assurance  Society. 

Report  on  tlie  Valuations  of  the,  1890.     Two  copies.  H.  Ti'.  ilanhj. 

Faculty  of  Actuaries. 

List  of  Memhers.  1895  and  1896.  St/.   Cocklurn. 

riulaison  (Jolin). 

State  and  Progress  of  The  Life  Annuity  Sinking  Fund, 
1829-1835.  Showing  the  loss  involveil  through 
the  use  of  the  Northampton  Table  (Manuscript).  A.  J.  Finlaison. 

Accounts  relative  to  The  Aged  and  Select  Nominees, 
together  with  Alphabetical  Index  and  Data, 
arranged  for  obtaining  Mortality  Table  of  Female 
Annuitants  (Manuscript).  A.  J.  Finlaison. 

Tables  giving  results  of  two  early  investigations 

(Manuscript).        A.  •/.  Finlaison. 

Tables  of  Single  Life  -4  per-cent  Annuities,  Half  Ages, 
and  Joint  Life  (Two  Males)  for  all  combinations  of 
ages,  0  to  93  (Manuscript).  A.  J.  Finlaison. 

Tables  of  Annuities  on  Two  Joint  Lives — interest  4i 

per-cent  (Manuscript).  A.  J.  Finlaison. 

Tables  of  Joint  Life  Annuities  for  all  Ages,  founded 
upon  the  observations  of  1840 — interest  -4  per-cent: 
(I)  Two  Males  J  (2)  Two  Females  (Manuscript).  A.  J.  Finlaison. 

Tables  of  Joint  Life  Annuities  for  all  Ages,  foundeil 
uiwn  the  observations  of  1840 — interest  -4  per-cent: 
(1)  Male  and  Female  (Male  the  elder);  (2)  Male 
and  Female  (Female  the  elder)  (Manuscript).  A.  J.  Finlaison. 

Tables  of  Annuities  on  Two  Joint  Lives — interest  5  per- 
cent; also  Valuation  of  Leases  held  on  the  tenure  of 
lives  within  the  Diocese  of  Gloucester  (Manuscript).  A.  J.  Finlaison. 

France. 

Bulletin     trimestriel     de     L'lustitut    des     Actuaires 

Francais.  The  Institute. 

Tables    de    Mortalite     du     Comite     des     Compagnies 

D' Assurances  a  primes  fixes  sur  la  vie.  The  Committee. 

Fuller  (Frank  Baden)  B>&.. 

The  Law   of  Friendly  Societies,  1896.  Purchased. 

Germany. 

Zeitschrift   des    Koniglich    Preussischen    Statistischcn 

Bureaus,  1895-6.  German   Government. 

Gordon  (J.  W.). 

Mathematical  Tables.  The  Insurance  Spectator  of  London. 

Hewat  (Archibald). 

Widows'  and  Pension  Funds,  1896.  Purchased. 
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Holland. 

Jairboekjo  van  de  Vcreeuighig  voor  Levensverzekering. 

1896.  The  Algemeene  MaatscJiappij  van 

Levensverzekering  en  Lijfrenie. 

Van  Leven  en    Sterven    liet    Verleden    en    Heden    der 

Levensverzekering.     By  J.  Van  Sclicvicliaven.  The  Auihor. 

Van  Rekeningh  in  Spclen  van  Geluck. 

Christian  Hnijgens. 

Algemeene  Maatschappij . 

Vereeniging  voor  Levensverzekering  te  Amsterdam. 
Publications  of  the. 

Leonard  WolterheeTc. 

Ditto  ditto.  A.  G.  Mackenzie. 

Vereeniging  van  Wiskundige  Adviseursbij  Nederlandsche 
Maatschappiicn  voor  Levensverzekering.  Publica- 
tions of  the.  The  Society. 

Verslag  over  bet  yaar  1895,  bet  Drie  en  Dertigste 
Boekjaar,  L^itgebracbt  door  bet  bestuur  der 
Nationale  Levensverzekering  —  Bank  aan  de 
Algemeene  Vergadering  Aaudeelhouders.  Anongmous. 

Institute  of  Actuaries'  Club. 

Record  and  Origin  of  the.  T.  E.  Young. 

Institute  of  Chartered  Accountants  in  England  and  Wales. 
Charter     of     Incorporation,    Bye-Laws,    Report     and 
Accounts,  and  List  of  Members,  1895  and  1896. 


Ireland,  Insurance  Institute  of. 
Report  1895-96. 

Laurent  (H.). 

Theorie  et  Pratique  des  Assurances  snr  la  vie. 

Leslie  (George). 

The  Rates  of  Mortality  in  New  Zealand. 

Macleod  (Henry  Dunning)  M.A, 

The  History  of  Economics.     London  1896. 

Manchester  Insurance  Institute. 
Reports  1893-i,  and  1894-5. 

Mental  and  Physical  Conditions  of  Childhood. 
Report  on  the  Scientific  Study  of  the. 


Monilaws  (W.  M.). 

The  Surplus  Funds  of  Life  Assurance  Offices.  How 
arrived  at  and  how  disposed  of,  1895.  Eighth 
Year  of  Publication. 

Mutual  Life  Insurance  Company  of  New  York. 
Examination  of  the. 

Mutual  Life  Underwriters. 

Proceedings  of  the  Twentieth  Annual  Session  of  the 
National  Convention  of. 


The  Institute. 

The  Institute. 

Purchased. 

The  Author. 

Purchased. 

The  Insurance  Institute. 


Anongmovs. 

Purchased. 
Hg.  Cockburn. 

G.  D.  mdridge. 
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Official  Year  Book  of  the  Scientific  and  Learned   Societies 
of  Great  Britain  and  Ireland.  1896. 


By  whom  presented 
(irhen  not  purchased). 


Purchased. 


Old  Age  Pensions. 

A  Description  of  the  Princii).'\l  Schemes,  and  some  Xew 
Suggestions. 


Hi/.  Coclhurn. 


Parliamentary  Papers. 
Colonies. 
Canada. 

R*l)orts  of   the  Superintendent  of  Insurance 
for  1891, 1892,  1893  and  189i. 
Xew  South  Wales. 

Statistical  Register,  1894  and  previous  jears. 
New  Zealand. 

Official  Year  Book  for  1895. 
Statistics  of  the  Colony  of,  for  1894. 
Friendly  Societies. 

Nineteenth  Annual  Report  by  the  Registrar  of 
Sonth  Australia. 

The    First     Report    by    the    Public    Actuary 
relating  to  Friendly  Societies,  1888-1892. 
Victoria. 

Statistical  Register  of  the  Colony  of,  1893. 
The   16tli  and  17th  Annual  Reports  of  the 
Government    Statist    in  Connexion    with 
Friendly  Societies. 
Western  Australia. 

The  Friendlv  Societies  Acts  and  Regulations, 
1S96. 
Friendly  Societies  Bill,  1896. 

Life  Assurance  Companies  (payment  into  Court)  Bill 
Life  Assurance  Companies  Returns,  1895. 


T.  S.  Macaulay. 

The  Goternment 

Statistician. 

y.  Z.  Government. 
S.  Z.  Goternment. 

The  Eegisfrar. 

The  Fulhc 
Actuary  of  S.  A. 
Agent-General 
for  Tictorla. 

The  Goternment 
Statist. 

The  Segisirar  of 

Friendhi  Societies. 

Purchased. 

Hg.  CocJcbiirn. 

The  Board  of  Trade. 


Periodicals. 

Institute  of  Bankers'  Journal.  The  Institute. 

„                      „                      IndfX     to  vols.     1-15, 

1879-1894.  G.  H.  Euan. 

Insurance  Record,  1895.  The  Editor. 

Insurance  Register,  1896.  C.  Sf  F.  Lag  ton. 

Insurance  Spectator  of  London,  1895.  The  Fditor. 

London  Mathematical  Society's  Journal.  The  Society. 

Post  Magazine.                         *  The  Fditor. 

Post  Magazine  Almanac.  The  Editor. 

Royal  Statistical  Society's  Journal.  The  Socieig. 

Zeitschrift  far  Versicherunes-l'echt  und  Wissenschaft 

Bd.  1.     Heft  2,  3,  and^4,  and  Bd.  II.  Heft  1.                       The  Fditor. 


Phelps  (James  T.). 

Life  Insurance  Savings. 


The  Author 


Pixley  (Francis  W.). 

Auditors :  Their  Duties  and  Responsibilities.     7th  Ed. 
1896. 


Purchased. 


Eoyal  Astronomical  Society.     1892-95. 
Memoirs  of  the. 


The  Society. 


VOL.  XXXIII. 


66  Additions  to  the  Lihranj.  [Oct. 

By  tohom  presented 
{when,  not  purchased). 

Royal  Exchange  Assurance. 

An  Historical  Sketch.  -S>.  Cockbvni. 

Strahan  (J.  A.). 

A  (Jenoral  View  (if  the  Law  of  Propi'i-ty.  Purchased. 

Streeter  (G.  T.  P.)  B.A. 

Metric  System  of  Weights  and  Moasnres.  The  Author. 

Streeter  (T.  E.). 

The   Elements  of   Practical    Book -keeping  for   use    in 

Schools.     London,  1890.  The  Anthor. 

Sweden. 

Uher  Zuschlasspramien  und  einise  damit  Zusaninicn- 

liiinsende  Fraaren,  by  Dr.  Hans  Tisllins.  Two  Copies.  The  Anthor. 

Switzerland. 

Denkschrift  iiber  die  Hohe  der  tinanziellen    Belastung. 

Berne,  1895. 
Memoire  sur  la  Charge  Finaneiere  des  Caisses  contres 

les  Maladies.     Berne,  1895. 
Recherches  Techniques  sur  L' Assurance  Mutuelle  contre 

les  Accidents.     Berne  1895. 
Versicherungstechnische  L'ntersuchungen  iiber  die  nach 

dem  Entwurfe  zu  lineni   Bundesgesetze  einzurich- 

tende   eidgenossische    Unfallversicherung.     Berne, 

1S95. 
Rapport  du  Bureau  Federal  des  assurances  sur  les  Entre- 

prises  Privees  en  Matiere  d' Assurances  en  Suisse 

en  1894'.  Swiss  Government. 

Handbuch  der  Zinseszins,  Rcuten,  Anleihen,  und  Obli- 

gationen— Rechnung  von  V.  Baerlocher.  G.  H.  Bi/aii. 

Value  of  Family  History  and  Personal  condition  in  estimating 

a  Liability  to  Consumption.  The  Mutual  Life  In- 

surance Co.  of  y.  Y. 

Victoria,  the  Insurance  Institute  of. 

Report  of  Proceedings.     Session,  1895.  The  Institute. 

Watt  (Peter). 

Progress  and  present  state  of  the  Science  of  Life 
Assurance,  with  Thermometrical  Tables.  Also, 
Observations  on  Health  Insurance,  &c.  Edinburgh.  Auff.  SendriJcs. 

Weskett,  (John). 

A  complete  digest  of  the  Theory,  Laws,  and  Practice  of 

Insurance.     London,  1781.  Purchased. 

Yorkshire,  Insurance  Institute  of. 

Report  1894-5.  The  Institute. 

Young,  (T.  E.). 

La  Loi  AUemande  D' Assurance  contre  L'Invalidite  et  la 
Vieillesse.  Two  Copies.  Translated  from  the  English 
by  G.  H.  Adan.  M.  G.  S.  Adan. 
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Ackland  (T.  G.)  and  G.  F.  Hardy. 

(rraduuted  Kxeivi-;os  ami  I"]xaiiii)l('s.     Two  Copies. 

Babbage  (Charles). 

A  (■oini)aiMtive  view  of  tlio  various  lustitntious  for  tlic 
Assurance  of  Lives.     Loiiduu,  1826. 

Corbaux  (Francis). 

Tlie  Doctrine  of  Compound  Interest,  illustrated  and 
apjilied  to  perpetual  Annuities,  to  those  for  terms 
of  years  certain,  to  Life- Annuities,  and  generally  to 
prospective  transactions.     London,  1825. 

On  the  Natural  and  Mathematical  Laws  concerning 
Population,  Vitality,  and  Mortality.  London,  1833. 

Dodson  (James). 

The  Calculator:  Being  Correct  and  Necessary  Tables 
for  Computation. 

Farren  (George). 

A  Treatise  on  Life  Assurance.     London,  1823. 

Goschen  (The  Right  Hon.  George  J.)  M.P, 
The  Theory  of  the  Foreign  Exchanges. 

Hardy  (Peter). 

A  New  and  General  Notation  for  Life  Contingencies. 
London,  1840. 

Henry  (Jardine). 

Government  Annuity  Tables,  embracing  the  Value  of 
Annuities  on  Single  and  two  Joint  Lives,  at  3,  4,  5, 
and  6  per-cent  per  anninn,  for  every  Combination 
of  Age  and  Sex.     In  2  volumes,  1859. 

Journal  of  the  Institute  of  Actuaries. 
Vol.  1  to  31. 

King  (George). 

The  Theory  of  Finance.     Two  Copies. 

Rothery  (Howard  J.)  and  G.  H.  Ryan. 

Premium  Conversion  Tables.     Two  Copies. 

Saint-Cyran  (M.  de). 

Calcul  des  Rentes  Viageres  sur  une  et  sur  plusieurs 
tetes. 


Sprague  (T.  B.)  M.A. 

Life  Insurance  Accounts.     Three  Copies. 
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(I).  An  Investigation  of  some  of  the  Methods  for  deducing  the 
Rates  of  Mortality,  and  of  Witkdraival,  in  Years  of  Duration ; 
tcith  (II)  the  Application  of  such  Methods  to  the  computation 
of  the  Rates  experienced,  and  the  Special  Benefits  granted,  hij 
Clerks'  Associations.  By  Thomas  G.  Ackland,  Fellow  of 
the  Institute  of  Actuaries. 

[Read  before  the  Institute,  2rth  April,  1896.] 

J.  HE  investigation  of  the  experience^  and  valnation  of  the 
liabilities^  of  ^vhat  are  known  as  Clerks'  Associations^  present 
some  features  of  special  interest;  and  I  have  thought  that  it 
might  be  useful  to  discuss  and  explain  some  of  the  methods  that 
have  been  employed  in  analyzing  the  data^  and  in  deducing 
therefrom  the  tables  of  money  values  appropriate  for  the  valuation 
of  the  risks. 

In  dealing  with  this  subject  I  have  had  occasion  to  investigate 
the  most  suitable  methods  of  deducing  the  numbers  exposed  to 
risk,  and  the  rates  of  mortality  and  of  withdrawal,  as  affected  by 
the  ages  of  the  subscribing  members,  and  by  the  duration  of 
their  membership  respectively;  and  I  propose,  in  the  first  ]iart  of 
the  present  paper,  to  discuss,  in  some  detail,  such  of  the  methods 
suggested  for  dealing  with  the  experience  amongst  assured  lives, 
as  may  seem  to  attain,  in  whole  or  in  part,  the  desired  objects. 
I  shall  investigate  the  forniuhe  appropriate  to  give  effect  to  these 
methods  in  a  convenient  tabular  form;  and  shall  illustrate  their 
practical  working,  and  compare  their  results,  by  an  analysis  of  a 
portion  of  the  experience  of  a  Clerks'  Association,  the  data  of 
which  I  have  recently  investigated.  I  shall  then  seek  to  show  the 
adaptability  of  the  several  methods  and  formulse  suggested  to  an 
investigation  of  lives  insured  in  an  assurance  office,  and  the 
distinctive  characteristics  of  such  an  experience;  also,  how  the 
methods  are  modified  in  the  case  where  the  period  of  observation 
is  limited  by  calendar  years  and  by  policy  years  respectively. 

In  the  second  portion  of  this  paper,  I  propose  to  state  the 
general  characteristics  of  Clerks'  Associations,  as  to  contribution, 
benefit,  and  the  like;  and  to  investigate  the  methods  of  computing 
the  values  of  their  varying  benefits  at  death;  also  of  deducing  the 
rate,  and  computing  the  value,  of  the  special  benefit  during  non- 
employment,  granted  by  such  associations;  with  due  allowance 
throughout  for  the  effect  of  withdrawals  or  secessions  upon  the 
values  ascertained,  and  generally  upon  the  valuation  reserves, 
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(1).  Investigation  of  Methods  for  deducing  the  Rates 
OF  Mortality  and  of  Withdrawal  in  Years  of 
Duration. 

(a).  Period  of  Observation  limited  by  Calendar  Years. 

Illustrative  Experience. 

It  will  be  sufficient  for  the  present  to  state  (reserving  further 
details  for  the  second  portion  of  this  paper)  that  the  data  here 
employed  for  purposes  of  illustration  formed  part  of  the  experience 
of  a  Clerks'  Association  during  the  period  of  five  complete 
calendar  years,  1888  to  1892  inclusive;  that  the  age  at  entry 
recorded  on  the  cards  constituting  the  experience  was  in  all  cases 
the  "office  age"  upon  which  the  member's  subscriptions  at  entry 
were  based;  that  the  subscriptions  were  throughout  payable,  at 
monthly  intervals,  upon  the  first  day  of  each  calendar  month; 
and  that  the  number  of  withdrawals  or  secessions  was  heavy, 
especially  in  the  early  years  of  duration. 

With  a  view  to  investigating  the  rates  of  mortality  and  of 
withdrawal,  as  well  as  the  rate  of  "non-employment",  as  affected 
by  the  age  of  the  member,  and  by  his  dui-ation,  it  was  decided  to 
tabulate  the  facts,  and  deduce  the  experience  throughout, 
according  to  office  ages  at  entry  and  years  of  duration.  By  this 
means,  although  at  the  expense  of  some  additional  labour,  the 
material  was  readily  available  for  ascertaining,  in  respect  of  each 
particular  rate  investigated,  whether  it  was  in  the  main  a  function 
of  the  age,  or  of  the  year  of  duration,  or  of  both  age  and  duration; 
and  the  material  could  be  readily  combined,  in  such  a  way  as  to 
give  effect  to  the  conclusions  in  this  respect,  as  indicated  by  the 
experience. 

The  data  available,  in  the  particular  case  here  dealt  with,  were, 
however,  evidently  not  sufficiently  extensive  to  permit  of  trust- 
worthy results,  as  tabulated  for  each  successive  age  at  entry,  and 
for  each  year  of  duration;  and  it  was  therefore  determined 
to  group  the  entry  ages  quinquennially,  and  to  consider 
each  group  as  representing  the  experience  of  the  central  age 
at  entry  in  the  group.  Thus,  cases  entering  at  office  ages  18, 
19,  20,  21,  and  22,  were  all  classed  together  as  entrants 
at  '^Central  Age  at  Entry  (20)",  and  so  on;  and,  assuming  that 
the  numbers  entering,  and  the  rates  obtaining,  on  either  side  of 
the  central  age,  did  not  greatly  differ,  or  so  differed  as  to  introduce 
compensating  errors,  there  was  evidently  no  material  departure 
from  the  truth  involved  in  this  assumption. 

The  formulae  employed,  and  presently  to  be  developed,  are, 
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howevei-j  applicable  equally  to  the  case  of  individual  ages  at  entry; 
and  where  the  experience  is  sufficiently  extensive  (as,  for  example, 
in  the  New  Experience  of  the  Institute  of  Actuaries),  the  natural 
and  preferable  course  would  be  to  tabulate  the  data,  and  deduce 
the  results,  for  each  separate  age  at  entry. 

The  individual  years  of  duration  were,  in  all  cases,  scheduled 
and  dealt  with  separately,  and  the  duration  being  entered  upon 
each  card,  the  material  was  available  for  ascertaining,  in  each 
quinquennial  group  of  entry-ages,  and  in  each  separate  year  of 
duration,  the  precise  incidence  of  deaths,  withdrawals,  and  of  the 
benefit  during  non-employment,  with  a  view  to  deducing  the  true 
rates  of  mortality,  withdrawal,  and  benefit,  respectively. 

The  several  methods  which  have  been  proposed  for  dealing 
with  a  life  experience  according  to  "policy  years^',  or  years  of 
duration,  were  all  carefully  referred  to.  These  methods  have 
been  very  usefully  summarized  and  discussed  by  Mr,  Ryan 
{J.I.A.,  xxvi,  256),  Mr.  Chatham  {J.I.A.,  xxix,  81),  and  Mr. 
Whittall  {J.I.A.,  xxxi,  161) ;  while  some  of  them  have  been 
illustrated  in  a  practical  form  by  Dr.  Sprague  {J.I.A.,  xxxi,  205) 
and  Mr.  Meikle  [J.I.A.,  xxxi,  229).  None  of  the  methods 
suggested,  as  applied  by  the  above  writers,  appeared,  however,  in 
all  respects  to  meet  the  case  here  investigated;  and  I  have  thought 
that  it  would  be  of  interest  to  deal  fully  with  their  special 
application  to  this  particular  case,  in  the  hope  that  a  further 
discussion  of  these  several  methods  might  elucidate  more  fully 
their  comparative  advantages. 

The  methods  which  I  have  selected  for  illustration  and  com- 
parison are— (1)  the  Exact  Duration  Method;  (2)  the  Mean 
Duration  Method;  and  (3)  the  Nearest  Duration  Method;  each 
method  being  so  applied  as  strictly  to  preserve  the  incidence  of 
the  cases  throughout  in  their  true  years  of  duration. 

I  should  have  liked  also  to  include  in  this  investigation  the 
special  method  suggested  by  Mr.  G.  F.  Hardy  and  the  late 
Mr.  Rothery  {J.I.A.,  xxvii,  165),  which  may  perhaps  appropriately 
be  described  as  the  "^  Mean  Age  Method^^;  as  well  as  that 
proposed  by  Mr.  G.  King  [J.I.A.,  xxvii,  218),  which  might  be 
styled  the ''Nearest  Age  Method^-*;  as  also  the  somewhat  similar, 
but  in  some  respects  inferior  method,  called  by  Dr.  Sprague 
the  "Final  Age  Method"  [J.I.A.,  xxxi,  215);  and  especially  as 
these  methods  are  all  very  simple  and  facile  in  their  operations.  It 
appeared  to  me,  however,  that,  although  these  methods  were 
doubtless  admirably  adapted  for  the  purposes  designed  by  their 
respective    authors,    they    certainly    do    not    tabulate   the    cases 
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exposed  to  risk,  and  deduce  the  rates  experienced,  both  of 
mortality  aud  withdrawal,  strictly  lu  years  of  duration .  This 
has  been  shewn,  as  it  appears  tu  nie,  clearly,  by  Mr.  Whit  tall 
{.J.I. A.,  xxxi,  18.2-6; ;  and  I  was.  thereforL',  unable  to  include 
them  as  suitable  for  my  present  purpose.  A  further  reason  for 
their  exclusion  was,  that  they  all  involved  data  based  upon  the 
years  of  birth,  or  the  birthdays,  of  the  lives  included;  and,  in 
the  particular  experience  here  selected  for  illustration  of  the 
selected  methods,  I  had  throughout  no  information  whatever  as 
to  the  dates  of  birth  of  the  lives. 

Exact  Duration  Method. 

The  durations  of  the  cases  were  entered  on  the  cards  constituting 
the  experience  (1)  as  at  the  commencement  of  the  period  of 
observation,  where  the  case  was  then  in  force;  (2)  as  at  the  close 
of  the  period  of  observation,  where  the  case  was  then  existing; 
(3)  as  at  exit  during  the  period  of  obsers'ation,  by  death  or  by 
withdrawal.  The  duration  was  obtained  in  class  [Y)  by  taking 
the  difference  between  the  date  of  entry  and  January  1888;  in 
class  (2)  by  taking  the  difference  between  the  date  of  entry  and 
January  1893;  and  in  class  (3)  by  taking  the  difference  between 
the  date  of  entry  and  the  date  of  exit.  As  all  subscriptions  were 
due  on  the  first  day  of  a  calendar  month,  the  durations  were  thus 
truly  stated  in  integral  months,  excepting  only  in  the  cases  of 
death,  where  the  duration  was  stated  with  a  possible  error  not 
exceeding  a  month  (and  averaging  a  fortnight)  in  any  particular 
case.  It  may  be  added  that  this  error  would  have  been  reduced 
by  one-half,  if  the  date  of  death  had  been  entered  on  the  cards, 
or  computed  for  the  purpose  of  ascertaining  the  duration,  as  the 
first  day  of  the  month  nearest  to  the  actual  date  of  death*. 

The  dui'ations  were,  however,  recorded  on  the  cards,  not  in 
years  and  months,  but  in  years  and  equivalent  decimals, 
correct  to  one  decimal  place.  Thus,  actual  durations  of 
3    years    and  1,      2,      3,      4,      5,      6,      7,      8,      9,     10,    11        mouths 

were   entered   as      3-1,  3-2,  3-3,  3-3,  3-4,  3o,  3-6,  3-7,  37,  38,  39.  Tlie 

fractional  durations,  thus  expressed  decimally,  were  found  to  be 
much  more  convenient,  in  practical  use,  than  if  expressed  in 
years  and  months,  being  more  easily  cast  and  aggregated  by 
inspection,  and  adapting  themselves  much  more  readily  to  the 
subsequent  processes.  Upon  the  assumption,  which  was  found 
to  be  fully  justified  in  this  particular  experience,  that  members 

*  If  this  uiodificatiou   he  introduced,  care   must,  however,  be   taken    that 
the  cases  of  death  are  throaghout  located  in  their  true  years  of  duration. 
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are  equally  likely  to  enter  under  observation,  or  to  withdraw,  in 
any  month  of  the  year,  the  decimal  expressions  will  be  found  to 
give  an  average  result  in  which  the  balance  of  errors  is  equal; 
the  aggregate  of  the  decimal  expressions  for  the  successive  months 
of  duration 

(0+-1  +  -2+-3  +  -3  +  -4  +  -5  +  -6  +  7  +  -7  +  -8  +  -9), 
and  of  the  actual  months  of  duration 

(0+1  +  3  +  3  +  4  +  5  +  6  +  7  +  8  +  9  +  10+11), 
being  both  equal  to  5*5  years  or  66  months. 

While  this  plan  was  found  to  work  well,  and  to  introduce  no 
perceptible  error,  in  the  particular  experience  here  investigated, 
it  is  probable  that^  in  the  case  of  ordinary  policy  investigations, 
where  the  assurances  will  have  a  strong  tendency  to  terminate  at 
or  near  to  quarterly  intervals  in  the  year  of  duration,  the  current 
quarter  at  exit,  expressed  decimally  as  '25,  '50,  "75,  or  1*00^ 
would  give,  on  the  whole,  more  satisfactory  results. 

The  durations  having  thus  been  recorded  upon  the  cards, 
they  were  first  sorted  into  quinquennial  groups  of  ages  at  entry, 
all  cases  entering  at  office  ages  18  to  22  inclusive  being  grouped 
together  as  "Central  Age  at  Entry  (20)^^;  entrants  between  ages 
23  to  27  inclusive  as  "Central  Age  (25)";  and  so  on,  up  to 
central  age  (45),  which  included  the  highest  age  at  entry 
admissible  under  the  rules.  There  were  thus  six  groups  of 
central  ages  at  entry. 

Taking  now  the  group  of  cases  entering  at  office  ages  18  to 
22  inclusive,  or  at  the  central  age  (20),  which  group  I  shall 
throughout  employ  to  illustrate  the  methods  here  followed,  the 
cards  constituting  the  group  were  sorted  into  "survivors,"  in 
force  on  1  January  1888,  and  "new  entrants"  coming  on  the 
books  during  the  five  years  1888-92  inclusive.  The  new  entrants 
were  counted,  and  their  total  number  recorded.  The  "'survivors" 
were  then  sorted,  according  to  the  curtate  duration  at  entry 
on  observation,  as  recorded  on  the  cards,  and  so  that  all  cases, 
for  example,  whose  recorded  duration  at  the  commencement 
of  the  period  ranged  from  5*1  to  6'0  inclusive,  were  grouped 
together  as  of  "curtate"  duration  5.  The  number  of  survivors 
in  each  year  of  duration  was  then  counted,  and  recorded  in  a 
tabular  form;  and  the  aggregate  fractional  exposure  of  the  cases 
in  each  year  of  duration  as  recorded  on  the  cards  was  cast  by 
inspection,  and  tabulated  against  the  number  of  corresponding  cases. 

The  operation  of  casting  the  decimal  figures,  disregarding  the 
integers,  is  rapid  and  easy;  the  only  point  to  note  being  that, 
according    to    the    method    of  classification    here    suggested,    an 
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exact  duration  of  6'0  (t'oi-  instance)  is  considered  as  of  '•'cui'tate" 
duration  5  and  "fractional"  exposure  I'O;  but  this  will  be  found 
in  practice  to  give  rise  to  no  difficulty  whatever. 

It  may  be  added  tliat^  in  respect  of  the  survivors  at  the 
commencement,  as  well  as  of  the  cases  existing  at  the  close,  of 
the  observation,  it  seems  to  be  quite  immaterial  whether  an 
integral  duration  of  (say)  60  is  classified  among  cases  having  six 
years  duration  and  upwards  (and  counted  as  0^  or  among  cases 
having  five  years'  duration  and  upwards  (and  counted  as  1).  In 
the  case,  however,  of  withdrawals  and  deaths,  it  seems  to  be  clear 
that  they  can  only  be  properly  treated  by  considering  them  as 
cases  of  withdrawal  (or  of  death)  occurring  at  the  end  of  the 
sixth  year  of  membership,  and  therefore  classifying  them  among 
emergents  having  five  years'  duration  and  upwards.  This  will 
be  evident  if  consideration  be  given  to  the  withdrawals,  for 
instance,  at  the  end  of  twelve  months'  duration,  which  should 
clearly,  as  it  appears  to  me,  be  tabulated  with  the  withdrawals 
occurring  in  the  first  year,  for  the  purpose  of  correctly  deducing 
the  rate  of  withdrawal  in  that  year. 

The  sorting  would  have  been  more  symmetrical  and  a  little 
more  facile  in  this  respect  if  all  cases  of  fractional  duration  had 
been  entered  upon  the  cards  at  the  next  higher  integer,  or  what 
may  be  called  the  "current  year  of  duration'^  (leaving,  of  course, 
integral  durations  unaltered);  and  in  this  case  the  fractional 
period  would  have  had  to  be  separately  dealt  with  by  way  of 
deduction.  This  appears  to  have  been  the  plan  most  frequently 
followed  in  published  investigations;  but,  after  careful  con- 
sideration, I  arrived  at  the  conclusion  that  the  disadvantages  of 
this  plan  of  deduction  would  on  the  whole  be  greater  than  the 
slight  difficulty  involved  in  the  special  treatment  of  the  cases  of 
integral  duration.  To  provide  against  any  risk  of  possible  error 
in  the  tabulations,  a  sort  of  "'danger-signal"  may  be  put  up,  by 
underlining  the  '0  in  red  ink  upon  the  cards,  in  all  cases  of 
integral  duration,  as  a  reminder  to  the  clerk  that  they  are  each  to 
be  counted  for  a  full  unit. 

The  number  of  original  eiitrautSj  and  the  iimnber  and 
aggregate  fractional  duration  at  entry,  of  the  "'survivors'"'  in  each 
year  of  duration,  having  been  thus  recorded,  the  cards  were 
combined,  and  re-sorted  into  cases  existing  at  the  close  of  the 
period  of  observation;  cases  withdrawing  during  the  period:  and 
cases  dying  during  the  period.  The  cards  in  each  of  these  three 
groups  were  then  sorted  according  to  their  "curtate"^  durations  (for 
the  existing)  at  the  close  of  the  observation,  or  (for  withdrawals 
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and  deaths)  at  exit;  and  the  number  of  cases,  and  their  aggregate 
fractional  exposures,  were  then  tabulated  in  their  appropriate 
years  of  duration. 

The  following  Schedule  (A)  shews  the  form  in  which  the 
cases  entering  at  "central  age  at  entry  (20)'^,  and  their  fractional 
durations  at  entry  and  at  exit,  were  tabulated,  as  a  result  of  the 
above  processes  of  sorting  and  grouping. 

It  will  be  remarked  that  the  aggregate  fractional  exposures, 
as  deduced  from  the  cards,  represents  in  the  case  of  the  "survivors'^ 
that  portion  of  the  current  year  of  duration  already  expired  at 
the  commencement  of  the  period  of  observation;  and  in  the  case 
of  the  "existing,"  "withdrawals,"  and  "deaths,"  that  portion  of 
the  current  year  of  duration  over  which  the  cases  were  actually  at 
risk  during  the  period  of  observation. 

It  will  also  be  observed  that  the  fractional  exposure  of  the 
death  cases,  as  well  as  of  the  withdrawals,  is,  in  this  investigation, 
terminated  at  the  date  of  exit,  whether  by  death  or  withdrawal, 
and  not  continued  until  the  end  of  the  year  of  duration  current 
at  death.  This  was  done  advisedly,  as  the  numbers  exposed  to 
risk,  so  arrived  at,  formed  at  the  same  time  a  suitable  denominator 
for  computing  the  rate  of  allowance  during  unemployment,  and  a 
convenient  basis  for  deducing,  by  a  simple  modification,  the 
denominators  appropriate  for  the  calculation  of  the  rates  of 
mortality,  and  of  withdrawal,  respectively.  The  formulse  adopted 
were  also,  throughout,  more  symmetrical  and  convenient  upon 
this  basis. 

I  now  proceed  to  state  the  formulse  for  deducing  the  number 
exposed  to  risk,  and  the  rates  of  mortality  and  withdrawal.  A 
definition  of  the  leading  symbols  employed  throughout  this  paper 
may  first  be  given. 

Let  E[^j,]+^=the  number  exposed  to  risk,  in  respect  of  cases 
entering  at  "ofiice  age"  x,  during  the  (/  +  l)th  year  of  duration; 
the  bar  over  the  E  indicating  that  the  number  exposed  is 
computed  up  to  the  actual  cessation  of  the  risk,  whether  by  death, 
withdrawal,    or   close    of   the    period    of  observation;*   and    let 

E|^^.]+i  =  the  number  exposed  to  the  risk  of  death 
and  (w£)|-.i.]+,'  =  the  number  exposed  to   the  risk  of  withdrawal 
during  the  (^  +  l)th  year  of  duration;   where  the  cases  of  death 
and  of  withdrawal  are  respectively  given  a  full  year's  exposure  in 
the  year  of  duration  current  at  exit. 

*  The  i'liiiction  Efj;]+j  really  represents  the  number  exposed  [in  the  (t  +  l)th 
year]  to  risk  of  death  or  tvithdrawal ;  and  would  be  appropriately  employed 
in  calculations  (1)  of  benefits  the  continuance  of  which  depends  upon  the 
member's  being  alive  and  in  full  membership  (such  as  the  annuity  by  which 
the  members'  subscriptions  would  be  valued)  (2)  of  benefits  which  would 
necessarily  cease  on  the  occurrence  of  either  death  or  withdrawal  (such  as  an 
allowance  during  sickness  or  non-employment). 


1896.]  fur  deducing  the  Rates  uj  Mortality,  S;c. 


75 


Schedule  (A). — Cextkal  Age  at  Entry  (20). 

Table  of  the  Xitmbers  Sun-icing,  Exiatinf),  Withdrawing,  and 
Dying,  in  Years  of  Duration ;  with  Fractional  Exposure  of 
the  Survivors,  as  at  Entry  on  Observation,  and  of  the  Existing, 
Withdraioals  and  Deaths,  as  at  Close  of  Observation,  or  Exit. 


Curtate 
Dura- 
tion* 

Survivors 

Existing 

Withdrawals 

Deaths 

Curtate 
Dura- 
tion* 

Cases 

Fractional 
Exposure 

Cases 

Fractional 
Exposure 

Cases 

Fractional 
Exposure 

Cases 

Fractional 
Exposure 

t 

^M+t 

«'w4-t 

^x]+t 

^ixVrt 

«^x]-(-« 

w'M+i 

'^unt 

<^'w^t 

t 

(1) 

(•^) 

(3) 

(4) 

(.)    ' 

(6) 

(V) 

(S) 

(i') 

(10) 

0 

137 

81-8 

82 

44-2 

51 

24-4 

1 

0-5 

0 

1 

101 

56-5 

83 

43-3 

47 

27-1 

5 

3-6 

1 

2 

132 

73-2 

7 

61 

44 

25-5 

3 

1-3 

2 

3 

120 

65-8 

72 

40-1 

45 

20-2 

1 

0-5 

3     ' 

4 

129 

73-9 

75 

431 

55 

25-3 

3 

1-3 

4 

5 

101 

56-3 

69 

41-1 

44 

25-3 

3 

1-1 

5 

6 

77 

37-8 

62 

37-9 

33 

18-7 

6 

7 

89 

53-6 

74 

43-4 

23 

13-5 

4 

2-3 

7     , 

8 

87 

49-2 

82 

45"5 

27 

lG-0 

5 

2-8 

8     1 

9 

76 

44-2 

89 

oil 

16 

7-9 

1 

0-3 

9    ! 

1     10 

64 

37-7 

69 

39-6 

19 

8-8 

3 

1-8 

10 

11 

48 

240 

48 

24-2 

20 

lU-2 

6 

3-3 

11 

12 

15 

7-6 

65 

39-9 

11 

6-6 

2 

10 

]•-' 

13 

19 

111 

69 

37-7 

13 

6-5 

'^ 

11-3 

13 

1-i 

19 

11-0 

59 

34-7 

11 

6M) 

1 

U(j 

14 

15 

10 

7-2 

46 

28-0 

2 

0-7 

2 

1-1 

15 

16 

13 

77 

35 

17-7 

5 

3-2 

16 

17 

15 

9-6 

11 

6-5 

3 

2-3 

17 

18 

10 

3-8 

13 

6-0 

3 

1-1 

18 

19 

4 

30 

16 

9-7 

1 

0-8 

19 

2U 

9 

7-2 

7 

5-1 

3 

1-8 

20 

21 

10 

6-6 

11 

7-1 

1 

0-6 

i 

0-2 

21 

22 

15 

81 

10 

6-u 

22 

23 

16 

6-6 

9 

3-5 

1 

0-2 

23 

21 

10 

G-5 

4 

3-0 

24 

25 

7 

30 

9 

7-2 

1 

0-1 

1 

0-6 

25 

26 

10 

6-6 

1 

0-8 

1 

0-5 

26 

27 

12 

0-6 

1 

O-'J 

27 

28 

14 

5-6 

1 

0-9 

28 

29 

... 

8 

5-8 

2 

0-3 

29 

30 

5 

2-6 

30 

1,333 

7530 

1,225 

698-4 

481 

254-5 

48 

24-3 

*  Intc'gi-al  du)-!itioiis  of  {t  +  1)  yeai-s  being  treated  tlirouglioiit  as  of  "  furtate" 
duration  {t),  and  "  f ractioual  exposure"  (1*0). 

Note. — The  above  experieuce  represents  a  small  portiou  only  of  the  available 
data,  the  eases  entering  at  the  grouped  eutiy  ages  18  to  22  inclusive  having  been 
seleeted  solely  for  the  purpose  of  illustrating  the  different  methods  employed. 
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Also,  let  </[.!•] +  ^  be  the  annual  rate  of  mortality;  and 

{'^fl)lx-\+t  tbe  annual  rate  of  withdraAval,  in  the  (/  +  l)th 
year  of  duration. 

Let   s^x-\+t=^     the  survivors  in  force  at  the  commencement  of 
the  period  of  observation,   having  a   duration 
exceeding  t,  but  not  exceeding  (^+1)  years; 
^'[a;]=     the  new  entrants  at  ''^ office  age'^  x,  during  the 
period  of  observation; 
^[x]+^=      the  cases  existing  at  the  close  of  the  period  of 
observation,  having  a  duration  exceeding  t,  but 
not  exceeding  (^  +  1)  years; 
'u^[x]+t=      the  luithdrawals  during  the  period  of  observation, 
having  a  duration  at  exit  exceeding  t,  but  not 
exceeding  (^+1)  years; 
d[x]+t=     the  deaths  during  the  period  of  observation, 
having  a  duration  at  death  exceeding  /,  but  not 
exceeding  (^+1)  years. 
Also,  let  s\x]+t=^     the  exact  fractional  exposure  of  the  S[x]+t 
survivors,  computed  from  the  commencement  of 
the    (^  +  l)th    year    of    duration,    up    to    the 
commencement  of  the  period  of  observation ; 
^'u-]+t—      the  exact  fractional  exposure  of  the  e[x;]+t  cases 
existing,  computed  from  the  commencement  of 
(/  +  l)th  year  of  duration,  up  to  the  close  of 
the  period  of  observation ; 
^'[j.-]+<=      the  exact  fractional  exposure  of  the  iV[x]+t  cases 
of  withdrawal,  computed  from  the  commence- 
ment   of  the    (/  +  l)th    year    of   duration,  up 
to  the  date  of  withdrawal ; 
d'[x]+t—     the  actual  fractional  exposure  of  the  c?[,,.]+<  cases 
of  death,  computed  from  the  commencement  of 
the  (^+l)th  year  of  duration,  up  to  the  date 
of  death; 
Also,  let  (e  +  w  +  d)  =  f, 

that  is,  the  total  decrement  in  the  year  of  duration,  in  respect  of 
cases  existing,  withdrawing,  and  dying;  and  let 

{s-f)  =  g, 

that  is,  the  net  movement  in  the  year  of  duration,  among  cases 
surviving,  existing,  withdrawing,  and  dying;  and  similarly,  let 

{e'^-w'+d')  =  f' 

{s'-f')=y' 
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where  /'   and   g'   represent  the  aggregate   fractional   exposures 
of  the  /  and  g  cases  respectively. 
Then  we  have  (see  Appendix  A) : 

E[.r]  =  "[.r]  +  5'[.r]— /[.r]  (1) 

E[.T]+^=E[.v]+^_i  +  ^(x]+^  — A^'[.r]+f_i       .     .     .     (3)* 

formulffi  by  which  the  numbers  exposed  to  risk  in  the  first  year, 
and  those  in  successive  years,  can  be  continuously  computed. 

Also,  E[.v]  +  ^  =  ??[.r]  +  2o'(^)— ^'[,r]+^ (4) 

an  alternative  formula  for  deducing  the  numbers  exposed  to  risk 
by  summation,  in  a  convenient  tabular  form. 

The  appended  Schedule  (B)  shows  tlie  arrangement  of  the 
data^  and  the  coniijutations  for  deducing,  in  respect  of  the  group 
of  entrants  at  ^' central  age  at  entry  (20)^',  the  numbers  exposed 
to  risk,  and  the  rates  experienced,  in  successive  years  of  duration. 
The  cases  sui'viving,  existing,  withdrawing,  and  dying,  are  entered 
respectively  in  columns  (2),  (3),  (4)  and  (5);  and  under  them  are 
placed  the  corresponding  fractional  exposures  of  the  cases,  printed 
in  a  distinctive  type.  Column  (6)  gives  the  value  of  the 
total  decrement /(  =  e  + 16- +  </),  and  the  corresponding  fractional 
exposures /'(  =  e' +  26"' +  t?');  and  column  (7)  gives  the  value  of 
the  net  movement  of  cases  g[  =  s—f).  In  columns  (8)  to  (10) 
the  numbers  exposed  to  risk  are  deduced  by  the  summation 
formula  (4) ;  the  values  of  {g)  being  continuously  summed  and 
added  to  the  number  of  original  entrants  [n),  in  column  (8); 
while  the  value  of  g'  [  =  s'  —f)  entered  in  column  (9)  is  deducted 
from  the  values  in  column  (8),  and  the  result,  entered  in  column 
(10),  gives  the  value  of  the  number  exposed  to  risk  ^[x]+t-  In 
columns  (11)  to  (13)  the  alternative  formula  (3)  is  employed,  the 
value  of  dig\x]+t-).  being  entered  in  column  (11;  and  deducted  from 
the  values  of  g[xut  in  column  (7),  and  the  difference  entered  in 
column  (12);  the  numbers  exposed  to  risk  being  then  obtained 
by  continuous  addition  in  column  (13),  starting  with  the  value 
of  n[xy  In  column  (14)  the  numbers  exposed  to  the  risk  of 
death  are  obtained  by  the  formula 

^[x]+t  =  \x\+t+  {d—d')[x]+t, 
and  the  numbers  exposed  to  the  risk  of  withdrawal  m  column  (16) 
by  the  formula 

{ioE)[x]+t  =  ^{x]+t  +  {w  —  io')[xu-t  {see  Appendix  C). 

*  The  formulae  are  numbered  consecutively  in  the  Appendices ;  and  to  avoid 
confusion,  the  same  numbering  has  been  employed  in  those  formulae  cited  in 
the  text. 
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Schedule  (B). — Obsertatiox  Extexdixg  ovee 
Table  shelving  alternative  methods  of  deducing  the  Xuuibers  Exposed   to 

duration,  and  with  exact  Fractional 


Curtate 
Dnration 

Survivors 

Existing 

With- 
drawals 

Deaths 

ToUU 
Decrement 

Xet 
Movement 

SnJiMATios  Method 

/ 

^IxVrt 

M-^i 

ffM+i 

»W 

ff'M+t 

%]+« 

*W< 

JM+t 

=  (*-/) 

+  2o'(^) 

=  (*'-/') 

=(8)-(9) 

(1) 

~CJ)^ 

(6) 

(-)~ 

""  (S) 

(f) 

(10) 

«M  =  421 

0 

137 

82 

51 

1 

134 

-r       3 

424 

411-3 

8i-8 

44-a 

24-4 

OS 

69-1 

-r      12-7 

I 

101 

S3 

47 

5 

135 

-     34 

390 

407  5 

56-5 

43"3 

27-x 

36 

74-0 

-      17-5 

2 

132 

7 

44 

■A 

54 

—     78 

4i;.s 

427-7 

73*2 

6'i 

2S'S 

13 

32-9 

-      40-3 

3 

120 

7 -J 

45 

1 

US 

+       2 

470 

4<r,-ii 

6s-8 

40-1 

20'2 

o'S 

6o-8 

4-      S-o 

4 

120 

75 

55 

3 

133 

—       4 

4ii6 

401-8 

739 

431 

23-3 

1-3 

697 

+       4-2 

5 

101 

69 

44 

3 

110 

—     15 

451 

462-2 

S6-3 

4I-I 

25-3 

i*i 

675 

—        H'2 

6 

37-8 

02 
37  9 

33 
i8-7 

95 
566 

-     IS 

433 

-        18-8 

451-8 

7 

89 

74 

23 

4 

101 

—     12 

421 

426-6 

S3-6 

43"4 

»3S 

2-3 

S9-2 

-      5-6 

S 

87 

82 

27 

5 

114 

—     27 

394 

409-1 

49-2 

4S'5 

i6'o 

2-8 

64-3 

-     15-1 

0 

70 

89 

16 

1 

106 

-     30 

3iU 

379-1 

44-2 

Si-i 

7-9 

o"3 

593 

-     iS'i 

10 

64 

69 

19 

3 

91 

_     07 

337 

349 -5 

37'7 

39-6 

8-8 

1-8 

50-2 

-     I2-S 

11 

48 

4S 

20 

0 

74 

—     20 

311 

324-7 

24-0 

24-2 

IO-2 

3"3 

377 

-     »3-7 

12 

15 

05 

11 

2 

78 

-     63 

248 

287-9 

7-6 

399 

6-6 

I'O 

475 

-     39-9 

13 

19 

69 

13 

2 

84 

—     05 

183 

216-4 

ii'i 

377 

6S 

0-3 

44-S 

-     334 

14 

19 

59 

11 

1 

71 

—     52 

131 

161-3 

11  "o 

34'7 

60 

0-6 

4»-3 

-     303 

15 

10 

46 

2 

2 

50 

-     40 

91 

113-0 

7-2 

28*0 

0-7 

I'l 

29*8 

—      22-6 

16 

13 
7"7 

35 
17-7 

5 
3-2 

40 

20'9 

—     27 

64 

-   13-2 

1 1  _ 

17 

15 

11 

3 

14 

+      1 

65 

-t-    0-8 

64-2 

9-6 

6-S 

23 

8-8 

IS 

10 

13 

3 

16 

—       1! 

59 

-      3-8 

62 -S 

3-8 

6-S 

I'l 

7-6 

10 

4 
3"o 

16 
9-7 

1 
0-8 

17 
lo-S 

-     13 

46 

-       7-S 

53-5 

20 

0 
7* 

5-1 

3 
1-8 

10 
6-9 

—       1 

45 

+      0-3 

44-7 

21 

10 

11 

1 

1 

13 

-       3 

42 

43-3 

6-6 

71 

06 

0'2 

7-9 

-       1-3 

22 

13 
81 

10 
60 

10 
60 

+       5 

47 

+      2-1 

44-9 

23 

66 

9 
3S 

1 

0'2 

10 

3-7 

-7-        0 

53 

^       2-9 

50-1 

24 

10 
6-S 

4 
30 

4 
3-0 

—       0 

59 

+      3-5 

55-5 

25 

9 

1 

1 

11 

-       4 

55 

59-9 

3"o 

7-2 

o"i 

0-6 

7-9 

-       4-9 

26 

10 
6-6 

1 
08 

1 
O'S 

12 
7-9 

-     12 

43 

-       79 

50-9 

27 

12 
S-6 

1 
0-9 

13 
6-S 

-     13 

30 

-      6-S 

36-5 

28 

14 
5-6 

1 
0-9 

15 
6-S 

-     15 

15 

-      6-S 

21-5 

29 

S 
S-8 

0-3 

10 
61 

-     10 

5 

-       6-1 

111 

30 

5 
2-6 

5 

2-6 

—      5 

-      2-6 

2-6 

1,833 

1,225 

481 

4.S 

1,754 

-  421 

6,210 

6,434-2 

7S30 

6984 

254-5 

243 

977-2 

-  224-2 
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FiTE  Calexdar  Years.— Exact  Duration  Method. — Schedule  (B). 
Risk,  and  the  Bates,   of  Mortality  and   of  Withdrawal,   in   true   years  of 
Exposures. — Central  Age  at  Entry  (20). 


Pn 

.r 

MORTALITV 

Withdrawal 

Curtate  ! 

Exposed 

Rate 

Elxposed 

Rate 

Duration  1 

A^Wt-i 

ffW^t 

Kui+i 

=  K  +  (d-rf') 

d 

~  E 

=  E-l-(fr-jp') 

to 

t      ; 

(11) 

(12) 

(13) 

(14) 

(15) 

(16) 

(17) 

(18) 

411-3 

411-S 

•00-243 

4.37-0 

•1165 

0 

-    I2'7 

-        9'7 

407-.". 

40.S-9 

-01223 

427-4 

•1100 

1 

-  3o'z 

-       3-8 

4^7-7 

429-4 

■n0ii99 

44<i-2 

•0986 

2 

-  57-8 

-        20"2 

4il.-,-0 

465-5 

•0021 5 

489  •S 

•0919 

3       j 

-  353 

-     37'3 

1 

4i>l  -S 

4113-5 

•00tU7 

491  ^5 

•1119 

4       1 

-     0-8 

-       3'2 

46-2-2 

4641 

•00646 

480-9 

■0915 

5 

-   iS'4 

-      0-4 

451 -S 

451-8 

466-1 

•070S 

6 

-     7-6 

—     io"4 

42t5-r. 

42S-3 

•00934 

436-1 

•0527 

7 

+   I3"2 

-     252 

409-1 

411-3 

•01216 

4-20  •I 

•0643 

8 

-     9"S 

-     i7"3 

370-1 

379-8 

•00263 

387^2 

•0413 

0 

0 

—     3o'o 

349-5 

350-7 

•00856 

359-7 

•0528 

10 

+     2-6 

—     29  "6 

324-7 

327-4 

•01833 

334-5 

•0598 

11 

—       1"2 

-     24-8 

287-9 

288-9 

•00692 

292-3 

•0376 

12 

-    26-2 

-     368 

216-4 

•218-1 

•00917 

222-9 

•0683 

13 

+     6-s 

-     7i"S 

ir.rs 

161-7 

•00618 

166-3 

•0662 

14 

^     3"i 

-     551 

113-6 

114-5 

•01747 

114-9 

•0174 

15 

+     7'7 

-     47'7 

77-2 

77  "2 

79^0 

•0633 

16 

-     9"4 

-     3''4 

t>4-2 

64-2 

64^9 

•0462 

17 

+  i4"o 

-     130 

62-S 

62-S 

64  ^7 

•0464 

18 

-     4-6 

-       i'4 

53-5 

53-5 

53^7 

•0186 

19 

-     3'7 

-       93 

44-7 

44-7 

45^9 

■0654 

20 

-     7-3 

-       8-8 

43  3 

44-1 

-02268 

43-7 

•02^29 

21 

—     i'6 

-       i"4 

44-9 

44-9 

44-9 

22 

^     3*4 

-       1-6 

50-1 

50-1 

50-9 

•0197 

23 

+     0-8 

4-      5'2 

55-5 

55  5 

.. 

55 -5 

24 

-i-     o'6 

-       S"4 

59-9 

60-3 

-01658 

60^8 

■0165 

25 

-     8-4 

-^       4'4 

50-9 

51-4 

-01945 

51-1 

•0196 

26 

-     3"o 

-       90 

86-5 

36-6 

•02732 

36-5 

27 

-f     i'4 

-     14-4 

21-5 

21-5 

•21  •e 

•0463 

28 

0 

-     150 

11-1 

12-8 

•15625 

11^1 

29 

+     0-4 

-     10-4 

2-6 

2-6 

2^6 

30 

+     3-5 

-      8-5 

.. 

6,434-2 

6,457-0 

6,660-7 

-     2-6 

-  418-4 
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Finally,  in  columns  (15)  and  (17)  the  rates  of  mortality  and  of 
witlidrawal  are  deduced  by  the  respective  formulae 


and  ,      ,  V. 

(?6'E)f.v]+< 


In  practice,  one  or  other  of  the  tAvo  methods  set  out  in 
columns  (8)  to  (10),  and  (11)  to  (13),  would  alone  be  adopted, 
thus  reducing  the  labour  and  the  number  of  columns  involved; 
and  it  will  probably  be  found  preferable  to  adopt  the  continuous 
fornuila  shown  in  columns  (11)  to  (13),  and  to  employ  the 
summation  formula  in  verification  of  the  results  at  any  stage,  thus 

=  421-84+12-5 
=  349-5 

E[o„]  +  ,„  =  ??[,,„]  +  ^u-^ff)  —ff'[-2n]  +  20 

=  421-376-0-3 
=  44-7 

E[20]  +  30  =  W[,,o]  +  So"'(^)  —  ^'[oo]  +  30 

=  421-421+2-6 
=  2-6 

I  have,  however,  preferred  to  set  out  the  full  process  under 
both  methods,  partly  to  illustrate  the  two  operations,  and  partly 
to  secure  verification  throughout. 

The  rates  of  mortality  as  set  out  in  column  (15),  being  based 
upon  only  48  deaths,  are,  of  course,  very  irregular,  and  I  need 
hardly  say  that  they  are  only  computed  here  for  purposes  of 
illustration  and  comparison,  and  are  not  presented  as  representing 
results  practically  available.  The  withdrawals  are  481  in  number, 
and  the  rates  of  withdrawal,  as  set  out  in  column  (17),  show  a 
smoother  progression  in  years  of  duration. 

Bearing  in  mind  that  the  Exact  Duration  Method  gives  effect 
to  the  precise  exposures  of  the  cases,  and  deduces  the  rates,  both 
of  mortality  and  of  withdrawal,  strictly  as  experienced  in  each 
successive  year  of  duration,  it  may,  I  think,  be  considered  as  not 
unduly  laborious  for  the  valuable  results  obtained.  Under  this 
method  no  assumptions  whatever  are  made,  either  as  regards  the 
ages  attained,  or  as  to  the  average  epochs  of  entry  or  of  exit,  in 
the  several  years  of  duration. 
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In  comparing  the  extent  of  the  Schedule  (B)  with  other 
tabular  statements  which  have  been  published,  it  must  be  borne 
in  mind  that  in  the  appended  schedule  the  numbers  exposed  to 
risk  and  the  rates  experienced  are  deduced  both  for  mortality 
and  withdrawal. 

Mean  Duration  Method. 

If  we  consider  that  upon  the  average  the  fractional  exposure 
of  the  survivors,  in  the  years  of  duration  current  at  the 
commencement  of  the  period  of  observation,  and  of  the  cases 
existing,  wathdrawdng,  and  dying,  in  the  years  of  duration  current 
at  the  close  of  the  period,  or  at  exit,  is  approximately  equal  to 
half  a  year,  formnlfe  (1)  and  (3)  will  become  [_see  Appendix  (A)] 

E[.r]  =  %v]+^^ (5) 

'Ei^]+t='^[x]+t-i  +  h{ffiv]+t-\  + [/[.v]+f)    ...     (6) 

a  very  simple  and  convenient  formula  for  computing  the  numbers 
exposed  to  risk  by  a  continuous  operation. 

Similarly,  formula  (4)  will  become,  upon  the  above  assumptions, 

EM+^  =  «[.rJ  +  S,/(^)-K^[.,]  +  0         ....        (7) 

a  formula  by  which  the  number  exposed  to  risk  can  be  obtained 
by  tabular  summation,  or  which  can  be  applied  as  a  useful  check 
upon  the  results  obtained  by  formula  (6). 

In  this  case  it  is  not,  of  course,  necessary  to  record  the  exact 
duration  of  the  cases  upon  the  cards,  but  only,  in  the  case  of  the 
"survivors^',  the  "curtate'^  duration  at  entry;  and  in  the  case  of 
the  existing,  withdrawing,  and  dying,  the  ''curtate"  duration  at 
the  close  of  the  observation,  or  at  exit;  cases  of  integral  duration  of 
{t+  1)  years  being  treated,  as  before,  as  of  "curtate"  duration  (/). 
The  cards  of  the  "survivors"  must  then  be  sorted  and  tabulated 
according  to  the  duration  at  entry,  and  those  of  the  cases  existing, 
withdrawing,  and  dying,  according  to  the  duration  at  exit,  as 
recorded  upon  the  cards. 

The  appended  Schedule  (C)  shows  the  process  followed  in 
computing  the  number  exposed  to  risk  (E)  by  the  two  formulae 
(6)  and  (7),  also  the  values  of  E  and  (ivE)  deduced  from  the 
formulae 

E[x]  +  (  =  E[.r]  +  <+  2 

—  w 

and  {wE)[x-i+t  —  ^[x]+t+  «      (^^^  Appendix  C). 
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Schedule  (C). — Observation  Extending  over 

Table  sJieicing  alternative   methods  of  deducing  the  Numbers  Exposed   to 
duration,    and  xcith  mean   or  average   Fractional 


Curtate 
Dura- 
tion 

Survivors 

Existing 

With- 
drawals 

Deaths 

Total  De- 
crement 

Net 
Movement 

Summation'  Metthod 

t 

S[x\+t 

nzJ+« 

^'\x\+t 

d[x\+t 

f[x\+t 

gix\+t 
=  («-/) 

+  2o'(^) 

9ix]-¥t 
2 

^unt 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

V) 

(S) 
Mti]  =  421 

(9) 

(10) 

0 

137 

82 

51 

1 

134 

+   3 

424 

-   1-5 

422-5 

1 

101 

83 

47 

5 

135 

-34 

390 

-t-170 

407-0 

2 

132 

7 

44 

3 

54 

+  78 

468 

-39-0 

429-0 

3 

120 

72 

45 

1 

118 

+   2 

470 

-   1-0 

469-0 

4 

129 

75 

55 

3 

133 

-    4 

466 

+    20 

468-0 

5 

101 

69 

44 

3 

116 

-15 

451 

-1-   7-5 

458'5 

6 

77 

62 

33 

95 

-18 

433 

+   9-0 

442-0 

7 

89 

74 

23 

4 

101 

-12 

421 

-f   6-0 

427-0 

8 

87 

82 

27 

5 

114 

-27 

394 

-H3-5 

407-5 

9 

76 

89 

16 

1 

106 

-30 

364 

-M5-0 

379-0 

10 

64 

69 

19 

3 

91 

-27 

337 

-rl3-5 

350-5 

11 

48 

48 

20 

6 

74 

-26 

311 

-(-13-0 

324-0 

12 

15 

65 

11 

9 

78 

-63 

248 

+  31-5 

279-5 

13 

19 

69 

13 

2 

84 

-65 

183 

-(-32-5 

215-5 

14 

19 

59 

11 

1 

71 

-52 

131 

+  26-0 

157-0 

15 

10 

46 

2 

2 

50 

-40 

91 

+  20-0 

111-0 

16 

13 

35 

5 

40 

-27 

64 

+  13-5 

77-5 

17 

15 

11 

3 

14 

+    1 

65 

-  0-5 

64-5 

18 

10 

13 

3 

16 

-   6 

59 

-t-    3-0 

62-0 

19 

4 

16 

1 

17 

-13 

46 

-1-    6-5 

52-5 

20 

9 

7 

3 

10 

-   1 

45 

+   0-5 

45-5 

21 

10 

11 

1 

i 

13 

-   3 

42 

H-   1-5 

43-5 

22 

15 

10 

10 

-1-    5 

47 

-  2-5 

44-5 

23 

16 

9 

1 

10 

4-    6 

53 

-   30 

50-0 

24 

10 

4 

4 

+   6 

59 

-   30 

56-0 

25 

7 

9 

1 

1 

11 

-  4 

55 

+   2-0 

57-0 

26 

10 

1 

1 

12 

-12 

43 

+   6-0 

49-0 

27 

12 

1 

13 

-13 

30 

-1-   6-5 

36-5 

28 

14 

1 

15 

-15 

15 

+   7-5 

22-5 

29 

8 

2 

10 

-10 

5 

+   50 

10-0 

30 

5 

5 

—   5 

+  2-5 

2-5 

1,333 

1,225 

481 

48 

1,754 

-421 

6,210 

210-5 

6420-5 
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Five  Calexdae  Years. — Me  ax  Dueatiox  Method.— Schedvle  (C). 

Risk,   and  the  Bates,  of  Mortality   and  of   Withdrawal,   in   true  years  of 
Exposures. — Central  Aye  at  Entry  (20). 


1 

MOBTALITV 

Wl-THDRAWAL 

Curtate 

CosTisvous  Method 

Dura- 
tion 

Exposed               Rate 

Exposed 

Rate 

g[xVt-t-\+9[.xW 
2 

E[ij+< 

i«>i)\x\+t 
Iff 

wE 

t 

(11) 
+     1-5 

(12) 

"W  =  421 
422-5 

(13) 
423-0 

(14) 
•00237 

(15)                       (IG) 

448-0              -1138 

(IT) 
■0 

—    loo 

407-0 

409-5 

01221 

430-5       ;       -1092 

1 

+   220 

429-0 

430-5 

00697 

451-0       1       -0982 

2 

+    40-0 

469-0 

469-5 

00213 

491-5              -0917 

3 

-     1-0 

468-0 

469-0 

00639 

495^5              •mo 

4 

-     9-0 

458-5 

460-0 

00652 

480-5              -0915 

5 

-   16-0 

442-0 

442-0 

458-5              -0719 

6 

-   150 

427-0 

429-0 

00932 

438-0               -0524 

7 

-   19-5 

407-5 

410-0 

01220 

421-0              -0641 

8 

-  28-5 

379-0 

379-5 

00264 

387-0       1       -0413 

9 

-  28-5 

350-5 

352-0 

00852 

360-0              ^0528 

10 

-  26-5 

324-0 

327-0 

01835 

334^0       '       -0599 

11 

-  44-5 

279-5 

280-5 

00713 

285-0              -0386 

12 

-   64-0 

215-5 

216-0 

00924 

222-0              -0586 

13 

-   58-5 

157-0 

157-5 

00635 

162-5              -0679 

14 

-  46-0 

111-0 

112-0 

01786 

112-0              -0179 

15 

-    33-5 

77-5 

77-0 

80-0       I       -0625 

16 

-   130 

64-5 

64-5 

66-0       1       -0455 

17 

-     2-5 

62-0 

62-0 

63-0              -0472 

18 

-     9-5 

52-0 

52-5 

53-0              -0189 

19 

-     7-0 

45-5 

45-5 

47-0       1       -0638 

20 

-     20 

43-5 

44-0 

■02273 

44-0       ■       -0227 

21 

+      1-0 

44-5 

44-5 

44-5       i 

22 

+      5"o 

50-0 

50-0 

50o       1       -0198 

23 

+     6-0 

06-0 

56-0 

56-0 

24 

+     1-0 

57-0 

57-5 

•01739 

575 

-0174 

25 

-     8-0 

49-0 

49-0 

•02020 

49-5 

-0202 

26 

-    12-0 

36-5 

370 

•02703 

36-5 

27 

-   14-0 

22-5 

22-0 

23-0       ;       -0435 

28 

-    12-5 

10-0 

11-0 

-18182 

10-0 

29 

—     75 

2-0 

2-5 

2o 

30 

-     2-5 

-421 

6,420-5 

6,444-5 

6,661-0 

G    'Z 
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The  values  of  q[x\+t  and  {;wq)yj,^+t,  as  deduced  from  these  num- 
bers exposed  to  risk,  are  also  appended.  Here,  again,  the  columns 
(8)  to  (10)  can  be  dispensed  with,  and  the  summation  formula 
employed  simply  for  purposes  of  verification  at  suitable  intervals. 

This  method  has  the  advantages  of  being  very  simple  and 
rapid  in  working,  of  avoiding,  to  a  great  extent,  the  employment 
of  fractions,  and,  at  the  same  time,  of  preserving  the  incidence  of 
the  cases  strictly  in  their  appropriate  years  of  duration.  It  treats 
all  cases  of  entry,  of  emergence,  and  of  existence,  as  occurring  in 
the  middle  of  the  year  of  duration :  and  one  effect  of  this  is  that 
"surviving^'  cases  entering  and  emerging  in  the  same  year  of 
duration  are  altogether  eliminated  from  the  experience.  Thus,  a 
case  entering  upon  the  period  of  observation  at  a  duration  of 
2*1  years,  and  emerging  at  a  duration  of  2*9  years,  is  considered 
as  entering  upon  observation  at  2*5  years,  and  emerging  at  2*5 
years.  As  some  compensation  for  this,  a  case  entering  (for 
instance)  at  2*9  years  and  emerging  at  3'1  years  is  considered  as 
entering  at  2*5  and  emerging  at  3"5,  and  as  under  observation 
for  a  full  year.  Upon  the  whole,  however,  the  method  deals  with 
the  fractional  exposures  fairly  at  average  values ;  and  in  tlie  case 
of  an  experience  such  as  that  here  investigated,  gives,  as  will  be 
seen,  values  for  the  numbers  exposed  to  risk,  and  for  the  rates  of 
mortality  and  of  withdrawal^  in  successive  years  of  duration,  which 
agree  very  closely  with  those  deduced  by  the  Exact  Duration 
Method. 

Nearest  Duration   Method. 

This  is  the  method  which  has  been  illustrated  by  Dr.  Sprague 
[J. I. A.,  xxxi,  208-12)  in  schedules  arranged  according  to  ages 
at  entry  and  years  of  duration.  It  has,  I  think,  been  somewhat 
hastily  assumed  that  this  method  necessarily  involves  a  "mixing-up 
of  the  policy  years'^  {J.I. A.,  xxxi,  309-315),  and  that,  therefore, 
although  possessing  manifest  and  acknowledged  advantages  by 
way  of  simplicity  of  arrangement  and  facility  of  computation,  it 
is  unsuitable  for  an  investigation  (such  as  the  present)  which 
aims  at  deducing  the  true  experience  of  each  year  of  duration. 
It  is  mainly  with  a  view  to  a  further  discussion  of  this  question 
that  I  here  introduce  this  method;  and  I  shall  illustrate  its 
application  by  the  same  partial  experience  which  has  served  to 
illustrate  the  Exact  Duration  Method  and  the  Mean  Duration 
Method. 

The  Nearest  Duration  Method  proceeds  upon  the  assumption 
that  all  cases  entering  on  the  period  of  observation  do  so  either 
at   the   commencement  or  at  the  end    of  the  year  of  duration 
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current  at  entry;  that  all  cases  emerging  during  the  period  do 

so  either  at  the  commencement  or  at  the  end  of  the  year  of 
duration  current  at  exit;  and,  consequently,  that  all  cases 
existing  at  the  close  of  the  period  have  then  completed  integral 
years  of  duration.  These  assumptions  involve  the  reference  of 
all  cases  of  fractional  exposure  to  the  beginning  or  to  the  end  of 
the  year  of  duration  current  at  entry,  or  at  exit ;  and  in  carrying 
this  into  effectj  the  nearest  boundary  of  the  year  of  duration  is 
in  all  cases  adopted.  Thus,  cases  having  a  duration  at  entry  (or 
at  exit)  of  6'1  to  G"^  years  inclusive,  would  be  considered  as 
entering  (or  emerging)  at  an  integral  duration  of  6  years;  cases 
having  durations  of  6'6  t(j  70  inclusive  would  be  considered  as 
entering  (or  emerging)  at  an  integral  duration  of  7  years;  and 
cases  entering  (or  emerging)  precisely  mid-way,  or  at  6"o  years, 
would  be  alternately  classed  as  entrants  (or  as  emergents)  at 
integral  durations  of  6,  and  of  7  years.  The  operation,  so  far, 
deals  solely  with  the  amount  of  fractional  exposure  within  each 
separate  year  of  duration,  and  adopts  convenient  and  average 
assumptions  of  equivalent  integral  durations,  but  always  so  as 
strictly  to  preserve  the  incidence  of  the  cases  in  their  true  years 
of  duration. 

In  carrying  this  method  out  in  practice,  the  cards  of  the 
"survivors^^  at  the  commencement  of  the  period  of  observation 
would  be  entered  up  with  the  nearest  integral  duration  at  entry, 
according  to  the  above  plan;  the  cards  of  the  cases  "existing" 
would  similarly  be  entered  up  with  the  nearest  integral  duration 
at  the  close  of  the  period;  and  the  cards  of  the  cases  of  with- 
drawal would  be  entered  \ip  with  the  nearest  integral  duration  at 
withdrawal.  As  regards  the  deaths,  a  different  course  would  be 
followed,  in  an  investigation  intended  to  deduce  the  rate  of 
mortality;  for,  in  order  to  give  each  case  of  death  a  full  yearns 
exposure  in  the  year  of  death,  the  duration  entered  upon  the 
cards  must  be  the  year  of  duration  then  current  (that  is,  the 
curtate  duration  +  Ij  and  not  the  nearest  integral  diiration. 

The  cards  are  then  sorted  into  original  entrants,  and 
"survivors"'';  the  latter  being  then  sorted,  counted,  and  tabulated, 
according  to  the  integral  durations  at  entry,  as  recorded  upon 
the  cards;  and  the  cards  then  combined,  and  re-sorted  into  cases 
existing,  withdrawals,  and  deaths;  and  these  again  sorted, 
counted,  and  tabulated  according  to  their  recorded  integral 
durations  at  exit. 

The  tabulation  takes  the  form  set  out  in  Schedule  (D). 
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Schedule  (D). — Obsertation  Extending  oyer 

Table  shewing  methods  of  deducing  the  Numbers  Exposed  to  Risk,  and  the 
Fractional  Exposures  heing  taken  to  the  nearest  integer.  {This  method 
the  Bate  of  Withdrawal). — Central  Age  at  Entry  (20). 


Total 
Decrement 

Net 

Mortality       | 

Dura- 
tion 

Survivors 

Existing 

Withdrawals 

Deaths 

Move- 
ment 

Exposed 

Rate 

(**)w+t-i  1 

(*e)M+t-i  ) 

+  (««')ix]+<  5 

(e  +  w  +  rf)    (s-  f) 

«W 

^\i\+i 

t 

+  (ae)uj+t  ) 

'^M+t-i 

+  2«He) 

=  E[a:]-f-t 

E[x]-i-t 

(9) 

(1) 

(••2) 

(3) 

(4) 

(5) 

(6) 

(V) 

(8) 

«U]=421 

0 

56 

40 

32 

72 

-   16 

405 

•00247 

1 

128 

78 

43 

i 

122 

+     6 

411 

•01217 

2 

114 

47 

42 

5 

94 

-f   20 

431 

•00696 

3 

132 

42 

54 

3 

99 

+    33 

464 

•00216 

4 

123 

70 

51 

1 

122 

-1-      1 

465 

•00615 

5 

114 

70 

40 

3 

113 

+      1 

466 

•00644 

6 

95 

67 

40 

3 

110 

-   15 

451 

7 

72 

68 

24 

92 

-   20 

431 

•00926 

8 

93 

82 

29 

4 

115 

—   22 

409 

•01222 

9 

80 

85 

24 

5 

114 

-   34 

375 

•00267 

10 

69 

77 

18 

1 

96 

-  27 

348 

•00862 

11 

64 

63 

21 

3 

87 

-   23 

325 

•01846 

12 

30 

50 

12 

6 

68 

-    38 

287 

•00697 

13 

16 

73 

12 

2 

87 

-   71 

216 

•00926 

14 

17 

61 

12 

2 

75 

-   58 

158 

•00633 

15 

14 

49 

7 

1 

57 

-    43 

115 

•01739 

16 

11 

50 

1 

2 

53 

-   42 

73 

17 

15 

19 

4 

23 

-     8 

65 

18 

16 

14 

4 

18 

-     2 

63 

19 

3 

11 

2 

13 

-   10 

53 

20 

6 

11 

2 

13 

-     7 

46 

21 

10 

8 

2 

10 

0 

46 

•02174 

22 

15 

14 

1 

i 

16 

-     1 

45 

23 

17 

11 

1 

12 

+      5 

50 

24 

11 

3 

3 

-1-      8 

58 

25 

10 

6 

6 

-f     4 

62 

•01613 

26 

2 

10 

1 

1 

12 

-   10 

52 

•01923 

27 

15 

1 

1 

17 

-  17 

35 

•02857 

28 

13 

1 

14 

-   14 

21 

29 

8 

"i 

9 

-     9 

12 

•16667 

30 

8 

2 

10 

-   10 

2 

31 

2 

... 

2 

-     2 

1,333 

1,225 

481 

48 

1,754 

-421 

6,440 
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Five  Calexdae  Tears. — Nearest  Dubatiov  Method. — Schedule   (D). 

Rates  (a)  of  2LortaJity,   (h)  of  WithJrav:al,   in  true  years  of  duration ;    the 
involves  a  re-sorting  throughout  of  the  Withdrawals  and  Deaths,   to  deduce 


With- 
drawals 

Deaths 

Total 
Decrement 

Xet 
MoTement 

Withdrawal 

Dnia- 
tion 

Exposed 

Rate 

^xyi-t-l 

=  ^xyrt 

(e  +  w  +  d) 

(s-f) 

=  S'lxh-t 

+  2o'(e') 

=  {^9)\.xnt 

t 

(10) 

(11) 
1 

(12) 
41 

(13) 
+  15 

»W  =  421 
436 

(15) 

•1170 

(16) 
0 

hi 

1 

1.30 

_   2 

434       -1083 

1 

47 

6 

100 

+  14 

448    ;    -0982 

2 

44 

2 

88 

+  44 

492    '    -0915 

3 

45 

3 

118 

4-   5 

497       -1107 

4 

5.5 

2 

127 

-  13 

484       -0909 

5 

44 

1 

112 

-  17 

467       -0707 

6 

33 

1 

102 

-  30 

437       -0526 

7 

23 

6 

111 

-  18 

419    1    -0644 

8 

27 

3 

115 

-  35 

384       -0417 

9 

16 

1 

94 

-  25 

359       -0529 

10 

19 

6 

88 

-  24 

335       -0597 

11 

20 

4 

74 

-  44 

291       -0378 

12 

11 

2 

86 

-  70 

221       -0588 

13 

13 

0 

74 

—  57 

164       -0671 

14 

11 

2 

62 

-  48 

116       -0172 

15 

2 

1 

53 

-  42 

74    ■    -0676 

16 

5 

24 

—  9 

65    ;    -0462 

17 

3 

17 

-   1 

64       -0469 

18 

3 

14 

-  11 

53       -0189 

19 

1 

12 

-  6 

47 

•0638 

20 

3 

1 

12 

_   2 

45 

•0222 

21 

1 

15 

0 

45 

22 

11 

-   6 

51       -0196 

23 

1 

4 

-f  7 

58 

24 

6 

-   4 

62    '    -0161 

25 

1 

2 

13 

-  11 

51    '    -0196 

26 

1 

16 

-  16 

35   ; 

27 

1 

14 

-  14 

21    i    -0476 

28 

1 

•7 

11 

-  11 

10 

29 

8 

-   8 

2 

30 

2 

_  2 

31 

481 

48 

1,754 

-421 

6,667 
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I  shall  tliniiiirhout  employ  the  couvenient  symbols 
{as),  (ae),  {aw),  and  (ad) 

to  indicate  the  cases  surviving,  existing,  withdrawing,  and  dying, 
which  are,  by  the  Nearest  Duration  Method,  referred  to  the 
beginning  of  the  year  of  duration  current  at  entry  or  at  exit; 
and  the  symbols 

{bs),  {be),  (bw),  and  {bd) 

to  indicate  the  cases  referred  to  the  end  of  the  year  of  duration 
current  at  entry  or  at  exit;  the  sums  of  these  quantities  being, 
of  course,  equal  to 

s,  e,  2C,  and  d 

in  any  given  year  of  duration. 

Thus,  by  the  Nearest  Duration  ]\Iethod,  the  number  of 
"survivors"  tabulated  against  duration  t,  which  I  shall  call  S[i.]+^, 
is  equal  to 

[(*«)u-]  +  f_l  +  («5)[.r]  +  ^]  =  %v]  +  t 

and  similarly  with  the  cases  existing  (e),  and  withdrawing  (w); 
as  shewn  in  the  headings  of  columns  (2),  (3),  and  (4),  of 
Schedule  (D). 

The  facts  being  entered  in  columns  (2)  to  (5),  the  sum  of  the 
numbers  existing,  withdrawing,  and  dying,  gives  the  value  of 
(f )  in  column  (6) ;  and  deducting  these  values  from  the  number 
of  survivors  in  column  (2),  we  deduce  the  values  of  (g)  in  column 
(7).  Summing  these  values  continuousl}-,  and  including  through- 
out the  number  of  original  entrants  {n^),  we  amve  in  column  (8) 
at  the  numbers  exposed  to  the  risk  of  death  in  each  year  of 
duration.  Fnially,  dividing  the  value  of  E[^  +t  (in  column  8) 
into  that  of  «?[a-]+^  (on  the  line  below)  in  column  (5),  we  arrive  at 
the  value  of  g[x]+t)  tlie  rate  of  mortality  in  the  (^  +  l)th  year  of 
duration,  in  column  (9).     See  Appendix  (A),  [Schedule  (D).] 

It  will  be  seen  that  I  have,  in  the  tabular  arrangement 
of  Schedule  (D),  attempted  to  improve  and  simplify  the  form  as 
given  by  Dr.  Sprague  {J. I. A.,  xxxi,  212),  by  setting  the  values 
of  ^[x]+t  aud  of  q^.v]+t  (iustead  of  those  of  E[a.]+<_i  and 
g[.r]+t-\)  opposite  the  duration  t.  The  numbers  in  the  column 
headed  "deaths"  must  necessarily  be  the  successive  values 
of  dia;]+t-\;  but  there  is  no  practical  difficulty  in  dividing 
the  value  of  'Eivj+t  in  column  (8)  into  that  of  </u-]+f  on  the  line 
below  in  column  (5);  and  the  headings  of  the  columns  are 
throughout    more    syuuuctrical,    as  now   submitted.      The  same 
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remarks  will  apply  to  the  columns  (10)  to  (15)  (whicli  I  shall 
presently  refer  to)  for  deducing  the  numbers  exposed  to  risk,  and 
the  rate  of  withdrawal. 

The  values  of  q[x]+t  thus  computed  agree  closely  with  those 
deduced  by  the  Exact  Duration  and  the  Mean  Duration  Methods, 
in  Schedules  (B)  and  (C)  respectively;  and  there  is,  so  far,  no 
"mixing-up"  of  the  years  of  duration.  It  may  at  first  sight 
appear  that  the  methods  of  sorting  and  tabulation  do,  in  fact, 
mix  up  the  years  of  duration;  for,  as  regards  the  cases  surviving, 
existing,  and  withdrawing,  the  cases  having  durations  (at  entry 
or  at  exit)  between  (^  —  "5)  and  t  years,  are  throughout  combined 
with  those  having  durations  between  /  and  (^  +  "5)  years.  Further 
consideration  will,  however,  shew  that  it  is  quite  immaterial, 
for  the  purpose  of  deducing  the  numbers  exposed  to  the  risk  of 
death,  whether  we  consider  the  survivors,  combined  as  above,  as 
entering  at  the  end  of  the  ^th  or  at  the  beginning  of  the  {t+  l)th 
year  of  duration;  and,  similarly,  it  is  quite  immaterial  whether 
we  consider  the  cases  existing  and  withdra^ving  as  emerging  at 
the  end  of  the  ^th,  or  at  the  beginning  of  the  (^+l)th  year. 
The  deaths  are,  in  all  cases,  tabulated  in  their  true  years  of 
duration;  and  the  rates  of  mortality  are  thus  deduced  without 
any  overlapping  of  those  years. 

When,  however,  it  is  desii-ed  to  deduce  the  rate  of  withdrairal 
in  years  of  duration,  it  is  quite  clear  that  the  facts  as  tabulated 
in  the  first  eight  columns  of  Schedule  (D)  will  not  give  the 
desired  result.  For  the  true  estimation  of  the  rate  of  withdrawal, 
it  is  necessary  to  give  the  cases  of  ^^^thdrawal  a  full  year's 
exposure  in  the  year  of  exit,  and  to  give  the  death-cases  only 
their  true  (or  estimated)  exposui-e  up  to  the  date  of  death. 
In  column  (-i)  of  Schedule  (D),  however,  the  withdrawals  are 
exposed  only  up  to  their  (estimated)  date  of  exit;  while  in  column 
(5)  the  death-cases  have  a  full  year's  exposure.  Further,  the 
number  of  withdrawals  in  column  (4)  includes  all  cases  with- 
drawing between  durations  (^  — "5)  and  (^  +  '5);'*^  and  it  is  clear 
that  if  these  values  be  employed  as  a  numerator  in  deducing  the 

*  It  would  thus  appear  that  the  ratio  of  withdrawals  as  deduced  from  the 
values  in  columu  (4)  would  give  some  approximation  to  the  force  of  ^dthdraical ; 
and  this  suggestion,  which  appears  to  have  been  originally  made  by  Mr.  G.  King, 
is  referred  to  by  Mr.  Eyau  {J. I. A.,  xxxi,  310).  I  cannot,  however,  trace  the 
original  reference,  attributed  to  Mr.  King,  in  the  pages  of  the  Journal.  The 
divisor  £[,-]_{,  in  column  (8),  is  not  appropriate  for  deducing  the  true  force  of 
withdrawal  (as  is  pointed  out  by  Mr.  Ryan,  loc.  cit.);  and  I  have  been  unable, 
from  the  values  given  in  columns  (2)  to  (8)  of  Schedule  (D),  to  deduce  any 
expression  which  would  give  a  true  (or  very  apjiroximate)  representation  of  the 
rate  of  withdrawal  in  successive  years  of  duration. 
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rates  of  withdrawal,  the  rate  deduced  will  not  truly  represent 
that  obtaining  either  in  the  /th  or  (/  +  l)th  year  of  duration;  and 
that  the  withdrawals  of  adjacent  years  of  durations  would  be 
iinpro))erly  combined  in  the  expression  for  the  rate  of  withdrawal 
so  deduced. 

It  will,  moreover,  be  seen  that  the  facts  as  tabulated  in 
columns  (4)  and  (5)  of  the  Schedule,  give  no  means  of  introducing 
the  necessary  corrections  in  the  amount  of  exposure,  nor  of 
scheduling  the  cases  in  their  true  years  of  duration. 

Under  this  method,  then,  the  only  course  available  for 
accurately  deducing  the  rates  of  withdrawal  appears  to  be  that  of 
7-e-sorting  throughout  the  whole  of  the  cases  of  withdrawal  and 
death,  the  former  according  to  the  year  of  duration  current  at 
exit  (that  is,  the  curtate  duration  +1),  the  latter  according  to 
the  nearest  integral  duration  at  death.  This  is,  of  course,  a 
laborious  process.  I  have  set  out  in  columns  (10)  and  (11)  of 
Schedule  (D),  the  results  of  this  re-sorting. 

Following,  then,  precisely  the  same  course  as  in  deducing 
the  rate  of  mortality,  we  arrive  at  the  modified  values  of  f 
(  =  e  +  z</'  +  d)  in  column  (1.2),  and  of  g'  (  =  s  — f)  in  column 
(13);  then  summing  the  values  of  g'  as  before,  and  adding  in 
the  number  of  original  entrants  («[a-])j  ^ve  arrive  in  column  (14), 
at  the  numbers  exposed  to  the  risk  of  withdrawal;  and  dividing 
{W[x\+i)  ill  column  (10)  by  {icE)[x^j^t  i^^  column  (14),  we  deduce 
the  true  rate  of  withdrawal  ("■5')[.r]+^  iu  column  (15). 

These  rates  will  be  found  to  agree  closely  with  those  deduced 
in  Schedules  (B)  and  (C),  by  the  Exact  Duration  and  the  Mean 
Duration  Methods  respectively. 

Bv  this  second  process  of  sorting  and  tabulation  (which,  as 
will  be  seen,  nearly  doubles  the  work  involved)  the  rate  of 
withdrawal  can,  then,  be  deduced  in  true  years  of  duration. 

Let  us  now  investigate  the  constituent  parts  of  the  values 
tabulated  in  columns  (4)  and  (10),  and  in  columns  (5)  and  (11) 
of  Schedule  (D),  in  which  the  withdrawals  and  deaths  are  set  out 
in  the  forms  required  respectively  for  deducing  the  rate  of 
mortality  and  of  withdrawal. 

AVe  have,  for  the  withdrawals  in  column  (4) 

[{bw\x]+t-i  +  {aw)[xUt\  =wu.]+o 
and  for  the  withdrawals  in  column  (10) 

[(au;)[^j+f_i  +  (iir)w+'-i]  ='^'[x]+<-i- 
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Similarly,  for  the  deaths  in  column  (5),  we  have 

and  for  the  deaths  in  column  (11) 

[{bd\ru  t-i  +  («6?)w+?]  =  4c]+C 
These  alternative  expressions  for  the  cases  of  withdrawal  and 
of  death  can  therefore  be  deduced  by  any  process  which  shall  set 
out  separately  the  values  of 

[aw],  [biv),  {ad),  [hd) 

in  successive  years  of  duration.  In  other  words,  if  the  with- 
drawals and  deaths  are  sorted  according  to  half-years  of  actual 
duration  at  exit,  the  above  expressions  can  be  readily  deduced. 

In  Schedule  (E)  I  have  thus  sorted  and  tabulated  the  with- 
drawals and  deaths,  so  that  in  column  (4)  are  given  the  values  of 
{aw),  and  (below  them)  of  [bw),  in  each  year  of  duration;  while 
in  column  (5)  are  given  the  values  of  [ad)  and  of  {bd),  in  each 
year  of  duration.  The  sorting  into  half-years  at  exit  involves  very 
little  additional  labour,  for  in  arriving  at  the  nearest  integral 
duration,  the  half-year  of  exit  necessarily  comes  under  observation. 
Thus,  the  cards  at  nearest  integral  duration  (/)  are  made  up  of 
two  groups;  (1)  cases  with  durations  from  (/— "5)  to  t  years 
inclusive;  and  (2)  cases  with  durations  from/  to(/  +  "5)  inclusive; 
and  if  the  operator,  instead  of  combining  these  groups,  keeps 
them  separate  throughout,  the  cards  are  at  once  sorted  in  half- 
years  of  duration.  Where  the  exact  duration  has  not  been  already 
recorded  upon  the  cards,  they  may  be  conveniently  marked  as 
follows : — 

Duration  over  7  years  and  less  than  71  years         ^ 
(with   one-half  of   the   cases   of   exact   duration  ,    7  + 
7^  years).  ; 


Duration  over  7|  years,  up  to  and  including  S^i 

\   8- 


years 


(with   one-half   of   the   cases   of   exact   duration 
7i  years). 

The  values  of  (s)  and  (e)  in  columns  (2)  and  (3)  agree  with  those 
given  in  Schedule  (D),  and  those  of  (f )  in  column  (6)  of  Schedule 
(E)  are  arrived  at  by  summing  the  values  in  columns  (3),  (4),  and 
(5),  thus: — 
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Schedule  (E). — Observation  Extending  oyer 
Table  shewing  methods  of  deducing  the  Xumhers  Exposed  to  Risk,  and  the 
Fractional   Exposin-es    being  taken    to   the  nearest  integer.      {Cases  of 
Central  Age  atEntry  (20). 


Dura- 
tion 

Survivors 

Existing 

Withdrawals 

Deaths 

Total 
Decrement 

Net 
Movement 

"fx] 

+  2o'(^) 

t 

(M[x]+t-l| 

=  e[x)+t 
(3) 

{bto\r]+t 

(a'^)[x]+( 
{hd)[x\+t 

f[x]-i-t 

glx}-« 
=  (s-f) 

^x]+< 

(1) 

(2) 

(4) 

(5) 

(6) 

(") 

(S) 

"[x]  =  J21 

0 

56 

40 

32 

19 

?} 

73 

-17 

404 

1 

128 

78 

24 

122 

-f  6 

410 

23 

:} 

2 

114 

47 

19 

95 

+  19 

429 

25 

;} 

3 

132 

42 

29 

98 

+34 

403 

16 

I) 

4 

123 

70 

35 

124 

-  1 

462 

20 

?} 

5 

114 

70 

20 

112 

+  2 

464 

24 

.'} 

6 

95 

67 

16 

108 

-13 

451 

7 

72 

68 

17 
16 

I) 

93 

-21 

430 

8 

93 

82 

13 

117 

-24 

406 

14 

\) 

9 

80 

85 

10 

112 

-32 

374 

10 

69 

— 

6 
12 

\} 

96 

-27 

347 

11 

64 

63 

14 

\} 

90 

-26 

321 

1-2 

30 

50 

6 
6 
5 

n 

66 

-36 

285 

13 

16 

73 

7 

2j 

87 

—71 

214 

14 

1" 

61 

6 
6 

:} 

73 

—56 

158 

15 

14 

49 

5 

;i 

58 

-44 

114 

16 

11 

50 

0 

1 

.!> 

52 

-41 

73 

17 

15 

19 

4 
0 

} 

23 

-  8 

65 

IS 

16 

14 

3 

1 

> 

18 

_  2 

63 

19 

3 

11 

0 

} 

13 

-10 

53 

20 

6 

11 

} 

13 

_- 

46 

21 

10 

8 

11 

-  1 

45 

22 

15 

14 

15 

0 

45 

23 

17 

11 

12 

+  a 

50 

24 

11 

3 

3 

+  8 

58 

25 

10 

6 

6 

+  4 

62 

26 

2 

10 

^  \ 

13 

-11 

51 

27 

15 

0^ 

ol 

16 

-16 

35 

28 

13 

1) 

14 

-14 

21 

29 

8 

2/ 

11 

-11 

10 

30 

8 

°l 

8 

-   8 

2 

31 

2 

2 

-   2 

1,333 

1,225 

256 

29 

1,754 

-421 

6,411 

1 

225 

19 
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Five  Calen^dar  Years. — Nearest  Duration  Method. — Schedule  (E). 

Bates,   of  Movtaliti/  and  of  Withdrawal,   in  true  years  of  duration;    the 
Withdrawal     and    Death    sorted    in    half-years    of    duration    at    exit. — 


Mortality 

Withdrawals 

Dura- 
tion 

Exposed 

Deaths 

Rate 

Exposed 

Withdrawals 

Rate 

=  E  +  (ad) 

<^[xni 

9M+t 
d 

~E 

=  E  +(«!«) 

'"M+t 

w 
^  wE 

t 

i 

(a) 

(10) 

(11) 

(12) 

(13) 

(14) 

(15)     j 

1 

405 

1 

•00247 

436 

51 

•1170 

0      1 

411 

5 

•01217 

434 

47 

•1083 

1 

431 

3 

■00090 

448 

44 

•0982 

2 

4o4 

1 

•00210 

492 

45 

•0915 

3       ! 

403 

3 

•00645 

407 

55 

•1107 

4 

4ijt5 

3 

•00044 

484 

44 

•0909 

5 

451 

407 

33 

•0707 

6 

431 

4 

•00926 

437 

23 

•0526 

7 

409 

5 

•01222 

419 

27 

•Ot)44 

8 

375 

1 

•00267 

384 

16 

•0417 

9 

348 

3 

•00802 

359 

19 

•0529 

1 
10 

323 

6 

•01840 

335 

20 

•0597 

11 

287 

2 

•00697 

291 

11 

•0378 

12 

216 

2 

•00926 

221 

13 

•0588 

13 

158 

1 

•00633 

104 

11 

•0671 

14 

115 

2 

•01739 

116 

2 

•0172 

15 

73 

74 

5 

•0670 

16 

65 

05 

3 

•0462 

17 

63 

64 

3 

•0469 

18 

53 

53 

•0189 

19 

46 

47 

0638 

20 

46 

1 

•02174 

45 

•0222 

21 

45 

45 

22 

50 

51 

•0196 

23 

58 

58 

24 

62 

1 

•01013 

62 

•0161 

25 

52 

1 

•01923 

51 

•0196 

26 

f 

35 

1 

•02857 

35 

27 

21 

21 

•0476 

28 

12 

2 

■16667 

10 

29 

2 

2 

30 

31 

6,440 

4S 

6,667 

481 
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as  indicated  by  the  numbers  coupled  by  brackets  in  the  Schedule. 
In  column  (7)  the  values  of  g(  =  s  — f)  are  set  out,  and  in 
column  (8)  these  values  are  summed  vertically,  including  the 
number  of  original  entrants  ?«[j;].  The  values  thus  arrived  at  are 
those  of  E[.i]+;j  the  numbers  exposed  to  risk,  computed  up  to  the 
date  of  death  or  withdrawal,  the  formula  being  [see  Appendix  A) 

E[.H^  =  "[x]  +  S/(g)      ....     (11) 

The  numbers  exposed  to  the  risk  of  death  and  of  withdrawal 
respectively  are  then  deduced  by  the  formulae 

E[.r  +t  =  ^[x]+t+  {ad)[x]+t 

('t'S)[a-]+f  =  E[.r]+,  +  («'i'')w+«  (^^^  Appendix  C). 

These  numbers  are  tabulated  in  columns  (9)  and  (12)  respec- 
tively. In  columns  (10)  and  (13)  I  have  set  out  (for  the  sake  of 
clearness)  the  values  of  d[x]+t  and  of  wix]+t,  which  represent  simply 
the  sums  of  the  adjacent  values  tabulated  in  pairs  in  columns  (5) 
and  (4)  respectively;  and  in  columns  (11)  and  (14)  are  deduced 
the  values  of  q[x]+t  and.  of  [wq\x]+f  These  rates,  as  well  as  the 
numbers  exposed  to  risk  in  columns  (9)  and  (12),  are  identical 
throughout  with  those  given  in  Schedule  (D). 

It  will  be  remarked  that  the  experience  dealt  with  in  both 
schedules  differs  from  that  investigated  by  Dr.  Sprague  {J.I. A., 
xxxi,  212)  by  including  a  body  of  survivors  (s)  in  force  at  the 
commencement  of  the  period  of  observation,  instead  of  tracing 
the  assurances  from  their  original  entry.  The  introduction  of 
the  survivors  presents  no  special  feature  of  difficulty.  It  must, 
however,  be  noted  that  the  survivors  who  have,  at  entry  on  the 
period  of  observation,  a  duration  of  less  than  six  months,  will, 
by  the  rule  of  nearest  duration,  be  classed  as  of  "^^Duration  0" 
at  entry,  and  will  thus  practically  be  included  among  the  cases 
entering  as  new  assurances  during  the  period  of  observation. 
Thus,  there  were,  in  the  experience  here  dealt  with,  56  cases  of 
survivors  of  less  than  six  months'  duration  at  the  commencement 
of  the  period  of  observation.  These  56  cases  were  included  with 
the  421  cases  of  new  entrants  during  the  period,  thus  raisiug  the 
total  to  477. 

On  the  other  hand,  there  were,  at  the  close  of  the  period  of 
observation,  40  cases  existing  with  a  duration  of  less  than  six 
months,  and  therefore  classed  as  existing  at  '^Duration  0'^ :  these 
40   cases   were   altogether  eliminated  from  the  experience,  thus 
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practically  reducing  the  new  entrants  to  437.  Of  these,  3.2 
withdrew,  and  one  died,  within  six  months  of  entry  (that  is  at 
"Nearest  Duration  0");  and  the  number  exposed  to  risk  in  the 
first  year  of  duration  (E[j-])  was  thus  finally  437— (32  + 1)  =-iO-l. 

I  have,  for  the  sake  of  clearness,  stated  these  operations  at 
length :  but  it  is  to  be  remarked  that  they  are,  throughout,  deduced 
directly  by  the  formulse  and  methods  adopted  in  Schedule  (E), 
and  involve  no  exceptional  treatment  whatever  in  the  first  year  of 
duration.  In  this  respect  I  venture  to  hope  that  they  will  be 
found  to  compare  favourably  with  the  alternative  methods  adopted 
by  Dr.  Sprague  (loc.  cit.) ;  and  I  submit  the  method,  illustrated  in 
Schedule  (E),  as  a  ready  and  practical  means  of  deducing  the 
numbers  exposed  to  risk,  and  the  rates  of  mortality  and  of  with- 
drawal in  true  years  of  duration,  according  to  the  Nearest 
Duration  Method. 

I  have  given  in  Appendix  (A)  an  algebraical  analysis  of  the 
Nearest  Duration  Method  as  thus  applied  in  deducing  the  numbers 
exposed  to  risk,  and  the  rates  of  death  and  of  withdrawal.  It  is 
there  shewn  that,  while,  by  the  Exact  Duration  ^lethod, 

Ax]^t  =  nix]  +  ^o*{g)-!j'u]+t  ■     ...      (4) 
by  the  Nearest  Duration  Method, 

ELx]  +  ^  =  «[.r]  +  V(g) (11) 

=  «M  +  2o'(y)-(iy)M+,.     .     .     (1.2) 

The  expressions  »-j.]  and  So^(^)  are  identical  by  the  two 
formulse,  and  ^^{g),  in  formula  (4),  is  equal  to 

2o^{s-(e  +  ?f  +  c?;} 

and  represents  the  number  exposed  to  risk  m  the  /-rl  th  year, 
upon  the  assumption  that  the  "  survivors  ^^  are  exposed  to  a  full 
year's  risk  in  that  year,  and  that  the  cases  ''existing"  and 
emerging  are  exposed  to  no  risk  in  that  year.  The  expression  in 
the  Exact  Duration  formula  ('4)  above 

~9  M-f'=  (^  [xut  +  w  [x]+t  +  d  M+t—s'ixUt) 

modifies  and  corrects  the  expression  ^o*{£t)  by  adding  the  true 
fractional  exposures  of  the  cases  "existing^^  and  emerging  in  the 
(^  +  l)th  year,  and  deducting  the  complemental  fractional  exposures 
of  the  cases  "surviving^'  in  that  year,  and  thus  deduces  the  true 
value  of 
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Turning  now  to  the  Nearest  Duration  formula  (12)  above,  we 
have  the  corrective  expression  —  {bg)[r]+t ,  which  is  equal  to 

{be)[jr]  +  t+  {btv)[.rUt+  {bd\:e]+t—  {bs)[a-]  +  t 

and  this  expression  similarly  modifies  the  value  of  ^^(g),  by 
adding  the  integral  durations  assumed  to  be  approximately  equal  to 
the  true  fractional  exposures  of  the  cases  "existing"  and  emerging 
in  the  (/  +  l)th  year,  and  deducting  the  integral  durations  assumed 
to  be  approximately  equal  to  the  complemental  fractional  exposures 
of  the  cases  "surviving'^  in  that  year. 

The  difference  in  the  value  of  £[.,.]+!■  by  the  two  methods  is 
thus  represented  solely  by  the  error  introduced  in  computing  the 
fractional  exposures  in  the  (/  +  l)th  year  at  their  nearest  integral 
value;  and  there  is  no  overlapping  of  the  years  of  duration  at  any 
stage  of  the  processes  followed,  as  set  out  in  Schedule  TE). 


Comparison  of  Aggregate  Numbers  Exposed  to  Risk. 

Comparing  now  the  numbers  exposed  to  risk  of  death  and  of 
withdrawal,  as  deduced  in  Schedules  (B),  (C),  and  (D)  or  (E),  it 
will  be  seen  that  the  aggregate  numbers  are : 

2(E)  2(k-^) 

Exact  Duratiou  Method        .         .         .         6,157-9  6,660-7 

Mean  Duration  Method         .         .         .         6,444-5  6,661-0 

Nearest  Duration  Method     .         .         .         6,440-  6,667- 

The  values  in  individual  years  of  duration,  both  of  the 
numbers  exposed  to  risk  and  of  the  rates  of  mortality  and  with- 
drawal, are  also  practically  identical  throughout;  and  it  is  thus 
abundantly  evident  that,  in  the  investigation  of  this  particular 
experience,  each  of  the  three  methods  Avill  give  accurate  and 
trustworthy  results. 

I  now  proceed  to  consider  how  far  these  conclusions  will  be 
modified,  when  consideration  is  given  to  the  special  characteristics 
of  the  experience  here  employed  for  purposes  of  illustration,  and 
of  that  obtainins:  amongst  assured  lives  generally. 


{To  he  continued.) 


Note. — The   remainder   of   Part   I    of   this  paper,  and   Part   11,  with  the 
Appendices,  will  he  continued  in  the  next  nunihcr  of  the  Journal. 
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Opening  Address  hy  the  President. 

The  Nature  and  History  of  Actuarial  IVorli  as  exemplifying  the 
Mode  of  Development  and  the  Methods  of  Science.  A 
Pi'Bsidential  Address  delivered  before  the  Institute  of  Actuaries 
on  the  30th  of  November  1896,  by  T.  E.  Young,  B.A., 
President. 

I.     Introduction. 

J.N  pui'suing  the  traditional  practice  of  introduciug  myself 
officially  by  an  Inaugural  Address,  I  desire  unaffectedly  to  state 
that  any  conventionality,  which  this  course  may  have  acquired 
from  custom,  is  merged  and  lost  in  a  deep  feeling  of  grateful 
recognition  of  your  generous  confidence  and  goodwill. 

With  the  historic  associations  which  cluster  around  our 
famous  Institute, — associations  admirably  blending  the  prose- 
cution of  Scientific  Method  with  Practical  Research;  both  the 
Experimenta  Lucifera  and  Fructifera  of  Bacon, — to  belong  to  this 
Fraternity  of  Experts  as  a  student  should  now  prove  an  inspiration; 
to  reach  official  position  and  ampler  scope  of  devotion  to  its 
interests  is  a  signal  distinction;  while  the  attainment  of  its 
Headship,  by  the  kindly  suffrages  of  Colleagues,  not  merely 
constitutes  the  '^consummate  flower"  of  a  genuine  ambition,  but 
is  also  suggestive,  at  the  moment  of  realisation,  of  humbling 
reflections  that  personal  service  in   the  past,  however  earnestly 
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intended^  had  not  assumed  a  more  valid  proportion  to  the 
crowning  honour  of  so  higli  a  trust. 

Although  the  limits  of  a  Presidential  Address  are  generously 
wide_,  and^  indeed^  somewhat  nebulous^  certain  obvious  consi- 
derations assign  a  reasonable  range.  The  introduction  of 
questions  involving  a  distinctly  controversial  character  should 
wisely  be  avoided;  and  a  disquisition  upon  a  definite  Professional 
subject  Avould  be  reft  of  its  stimulating  and  instructive  form  by 
reason  of  the  conventional  absence  of  subsequent  discussion. 
An  Introductory  Address^  moreover^  should,  if  possible,  appeal  to 
a  larger  and  more  general  sphere  of  thoughts  and  sympathies  than 
can  usually  be  discovered  wdthin  the  narrower  confines  of  a 
technical  thesis. 

In  this  embarrassed  suspense  of  motive,  the  conviction  finally 
dawned  that  the  dignified  position  of  the  Institute;  the  com- 
manding status  which  the  Profession  has  attained  after  vigorous 
years  of  arduous  and  fruitful  toil;  the  hopes  and  interests 
especially  of  the  younger  Members,  Avhich  must  ever  exercise 
a  pathetic  attractiveness  for  their  senior  colleagues,  who  watch 
with  sympathetic  thoughtfulness  their  nascent  career:  all  these 
reflections  concurrently  suggested  that  I  might  fitly  engage 
your  attention  in  a  rapid  survey  of  the  Nature  and  History  of 
Actuarial  Work  as  exemplifying  the  ]\Iode  of  Development  and 
the  Methods  of  Science. 

And  in  explicitly  claiming  at  the  outset  for  our  Actuarial 
studies  the  title  and  dignity  of  Science  in  the  ample  meaning  of 
that  term,  I  am  misled  by  no  unsubstantial  ambition  or  delusive 
hope,  nor  do  I  employ  mere  language  of  generality  expressive 
rather  of  indefinite  assumption  than  assertive  of  a  formal  and 
completed  fact.  For  I  propose  to  ascertain  the  conception  of  the 
Nature  and  Methods  of  Science  elaborated  by  acknowledged 
Masters*  who  have  deduced  the  Principles  of  Science  from  a 
survey  of  the  rational  evolution  of  the  Sciences  themselves,  and  to 
exhibit  the  essential  congruity,  with  whatever  secondary  limitations 
may  be  requisite,  which  exists  between  this  established  Body  of 
philosophical  truths  and  the  growth  and  form  of  the  investiga- 
tions with  which  we  ourselves  are  proud  to  be  associated. 

This  course  will  also  afi"ord  me  the  opportunity  of  discussing 

*  Herscliel:  Discourse  on  the  Study  of  Natural  Philosophy;  Herbert  Spencer: 
Essays,  Scientific,  Political,  and  Speculative,  Vols.  1  and  3;  Whewell:  Novum 
Organon  Renovatmn;  Jevons:  The  Principles  of  Science;  Mill:  A  System  of 
Logic,  Vols.  1  and  2;  and  Bain:  Logic:  Part  II,  on  Induction. 
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the  aptitudes  which  constitute  the  Actuarial  character  ;  the  inter- 
change of  influence  which  unceasingly  mediates  between  the 
Science  created  and  the  creating  Mind^  as  the  area  of  dominion 
widens;  and  the  appropriate  educational  training  and  equipment 
which  the  survey  may  suggest. 

II.     Common  Knowledge  and  Science. 

The  Criterion  of  Scientific  Knowledge  as  distinguished  from 
Common  or  Uncultivated  Knowledge  cannot  be  assigned  as  the 
possession  of  an  Organised  Body  of  classified  facts,  deduced  in- 
ferences, and  anticipated  results  ;  nor  does  it  consist  in  Prevision 
of  consequences  based  upon  observed  relations  among  phenomena; 
for  these  features  are  essentially  discernible  in  each  period 
of  Knowledge  as  the  tentative  Prelude  and  the  rigorous 
Sequel  of  a  common  Progress.  But  the  culmination  of 
Ordinary  Knowledge  into  Science  is  attained  when  its  previsions 
are  not  merely  qualitative,  or  assertive  solely  of  the  hind  of 
phenomena  to  be  expected  under  stated  conditions,  but  reach  the 
completing  stage  of  quantitative  expression,  where  antici])ated 
consequences  are  capable  of  measurement  in  precise  numerical 
form.  In  this  advance,  the  Modifications  in  phenomena  produced 
by  operating  forces, — for  all  physical  Sciences  are  exclusively 
concerned  with  movements  in  materials  eff"ected  by  incident 
Force, —  may  be  too  irregular  and  indeterminate  to  proceed 
beyond  the  sphere  of  empirical  and  fragmentary  deduction,  or 
may  finally,  by  successive  essays  of  approximation,  emerge  so  clear 
and  definite  that,  in  a  felicitous  moment  as  Herschel  termed  it, 
the  detected  relations  may  even  suggest  the  class  of  mathematical 
functions  which  symbolise  their  bond  of  connexion,  and  thus 
signalise  the  advent  of  the  epoch  of  exactness. 

And,  without  anticipating  at  this  point  any  detailed  exposition, 
I  may  summarily  and  justly  appeal  to  our  investigations  into 
phenomena, — Mortality  Statistics, — under  the  operation  of  the 
Force  of  Dissolution*,  and  to  our  technical  results,  as  adequate 
evidence  that  the  history  of  Actuarial  study,  from  its  elementary 
notions  derived  from  games  of  chance,  has  developed  gradually 
into  preciser  modes  which,  in  later  days,  have  received  a  vast 
accession  of  scope  and  power  by  application  of  the  Instrumental 
Principles  of  the  Differential  and  Integral  Calculus. 

*  Employing  this  term  as  distinctive  from  the  technical  phase  of  the  "  Force 
of  Mortality." 

H    2 
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III.     The  Classification  of  the  Sciences. 

With  this  conception  of  the  Nature  of  Science,  we  may 
proceed  to  a  general  Scheme  of  Classification  of  the  Sciences, 
which  will  prove  sufficient  for  our  purpose  without  discussion  of 
the  theoretical  differences  which  still  separate  the  two  philosophical 
scientists,  Mr.  Herbert  Spencer  and  Professor  Bain.* 

The  Sciences,  then,  may  be  summarily  partitioned  into — 

(i)  Abstract  Sciences, — such  as  Logic  and  Mathematics, — 
which  treat  of  Time  and  Space  or  the  Forms  in  which 
phenomena  are  cognised,  whatever  be  the  Metaphysics 
we  profess  regarding  the  natui'e  of  these  Notions  as 
Forms  of  Thought  or  Forms  of  Things  : 

(ii)  Abstract-Concrete  Sciences,  like  Mechanics,  Physics, 
and  Chemistry,  which  are  concerned  with  phenomena 
in  their  elements,  as  they  are  presented  under  these 
Universal  Forms,  and 

(iii)  Concrete  Sciences,  such  as  Geology,  Biology,  and 
Sociology,  whose  subject-matter  consists  of  Aggregates 
or  Totalities  of  phenomena. 

Our  own  Science  is  clearly  included  within  the  final  Depart- 
ment, and  we  observe  that  the  Principles  evolved  in  the  Abstract 
section,  when  applied  to  the  phenomena  we  study,  are  instru- 
mental in  attaining  that  exactness  of  expression  and  mathematical 
relationship  which  provide  the  Scientific  form. 

Moreover,  all  Concrete  Sciences  are  concerned  both  with 
phenomena  and  with  the  manifold  Forces  which  their  varying 
movements  embody.  Astronomy — to  select  the  exactest  Science 
in  this  Division — is  dominated  by  the  Force  of  Gravity,  whose 
permanent  uniform  action  is  termed  a  Law.  The  connotation  of 
this  expression  is  unhappily  capable  of  metaphorical  misuse,  but 
the  Scientific  definition  must  be  remembered  that  Laws  of  Nature 
are  not  Rulesf  which  phenomena  must  obey,  but  consist  simply  of 
uniformities  of  co-existence  and  succession  which  they  have  been 
discovered  to  display. 

In  our  wildest  ambition  we  cannot  range  our  Science  in 
approximate  relationship  with  a  finished  system  like  Astronomy, 

*  Spencer  :  Tlie  Classification  of  the  Sciences :  Essays,  Vol.  3. 
Bain :  Logic  :  Part  I :  Deduction  :  Appendix  A. 

t  Whewell :  "  Bridgewater "  Treatise  on  Astronomy  and  General   Physics  : 
Introduction,  cap.  2. 
Spencer :  The  Study  of  Sociology,  cap.  2. 
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but  I  have  selected  this  illustration  with  a  view  to  sho-vving^  by 
juxtaposition,  that  the  factors  in  the  two  regions  of  research  are 
similar — materials  to  observe  and  classify,  and  a  Force  whose 
Law  or  uniform  operation  is  to  be  deciphered  and  interpreted, 
since  every  phenomenon  is  a  manifestation  of  Force  under 
changing  modes.*  The  conception  of  Force,  too,  in  these  com- 
pared provinces  is  precisely  identical,  for  the  only  possible 
knowledge  of  Force  is  that  of  Movement  in  Objective  Facts. 

The  phenomena  and  forces,  again,  in  the  more  rigorous 
systems  of  Truth,  are  of  a  stable  character,  or  subject  only  to 
periodic  changes  which  contain  implicitly  within  themselves  the 
re-establishment  of  prior  relations,  while  our  data  are  modified 
continually  by  a  combination  of  Causes,  multitudinous,  complex, 
and  fluctuating.  Consider  for  a  moment  how  the  medical  and 
surgical  discoveries  of  the  present  generation  alone  have  funda- 
mentally affected  our  materials.  And  this  example  is  illustrative 
further  of  that  interaction  of  development  and  expression  which  is 
continuously  mediating  between  the  different  spheres  of  Scientific 
Truth,  in  evidence  of  which  may  be  cited  the  significant  mode  in 
which  Optical  discoveries  have  proved  ancillary  to  Astronomy. 
The  Antiseptic  Method  of  Lister  is  undoubtedly  one  of  the  most 
momentous  discoveries  of  any  age.  Many  of  the  accessories 
which  accompanied  its  introduction  have  naturally  disappeared, 
but  its  essential  character  is  permanent  in  its  recognition  of  the 
external  origination  of  disease  and  in  the  creation  of  an  artificial 
atmosphere  or  environment  which  these  exterior  pathogenic 
organisms  are  incompetent  to  penetrate.  So  memorable  and 
distinctive  a  revolution  has  thus  been  effected  that  it  is  difficult 
to  express  a  statistical  comparison  with  the  prior  state  of  Surgery 
with  numerical  precision.  Amputations  alone  are  available  as  the 
term  of  contrast  j  and  here,  previous  to  1875,  a  mortality  of 
22  per-cent  was  considered  to  be  extremely  favourable,  while, 
since  the  adoption  of  Antiseptic  precautions,  the  percentage  in 
similar  cases  is  only  2'8.  For  the  signalising  character  of  that 
method  consists  in  the  circumstance  that  operations  of  most  vital 
and  capital  nature ;  thoracic  and  abdominal  explorations  ;  throm- 
bosis of  the  cerebral  sinuses ;  forms  of  intestinal  obstruction  ; 
and  direct  treatment  of  the  kidneys,  were  enterprises  which, 
anterior   to    Lister's    epoch,    no    professional    daring,    skill,   or 


*  If  indeed   Science  should  not  hereafter  regard   the   Universe    as  simply 
Matter  under  changing  forms  or  purely  Force  in  varying  modes. 
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sagacity  even  attempted  to  perform.  And,  parenthetically  inter- 
posing a  remark  in  relation  to  Annuitants,  the  result  of  my 
enquiries  definitely  shows  that^  independent  of  the  improvement 
of  general  conditions  affecting  longevity,  the  successful  practice 
of  Ovariotomy  on  Antiseptic  principles  is  becoming  largely 
accountable  for  the  prolonged  existence  of  Annuitants  who  are 
chietly  recruited  from  the  class  of  Females.  In  this  operation, 
the  death-rate,  which,  prior  to  1878,  varied  from  65  to  87  per- 
centj  has  now  been  reduced  within  a  range  of  7  to  10  per-cent.* 

But  in  what  direction  are  our  data  thus  affected  as  compared 
with  the  practically  changeless  nature  of  the  materials  of  the 
completed  Science  I  have  chosen  as  a  distinctive  superior  ?  Not 
in  the  Methods  employed  for  determining  quantitative  ratios  ; 
but  in  the  modes  of  incidence  of  the  associated  Force ;  and  the 
nicer  discrimination  of  the  degree  of  its  intensity  of  action  at 
various  stages,  with  the  resulting  practical  application  to  systems 
of  graduation,  rates  of  premium,  and  valuations. 

And  having,  for  the  purpose  of  vivid  comparison,  adduced  the 
elaborated  Science  of  Astronomy,  it  is  agreeable  to  notice,  on  the 
other  hand,  that  in  relation  to  other  branches  included  within  the 
Concrete  circle,  our  own  investigations  present  an  admirable 
superiority.  In  Biology,  Political  Economy,  and  Sociology, 
many  valid  uniformities  have  been  traced,  but  it  is  evident, 
on  examination,  that  those  departments  of  specialised  knowledge 
do  not  display  that  general  character  of  exactness  which  dis- 
tinguishes our  Science.  Dr.  Whcwell  f  and  Professor  Jevons  % 
have  ingeniously  striven, — the  former,    to  illustrate,  the  latter, 


*  The  statistical  iiif  onnation  above  presentetl,  expresses  the  experience  of  one 
of  onr  principal  London  Hospitals,  and  may  be  accepted,  I  am  assured,  as  typical 
of  that  prevailing  in  the  Metropolitan  Hospitals  generally. 

The  subject  is  so  impressive  in  relation  to  our  data,  that  a  brief  reference  to 
the  disease  of  Pulmonary  Consumption  should  not  be  omitted.  The  view 
formerly  adopted  regarded  Phthisis  Pulmonalis  as  essentially  originating  within 
the  system,  though  various  elements  contributed  a  predisposing  force;  but  the 
discovery  by  Dr.  Koch  and  others  of  the  existence  of  vegetable  organisms  or 
bacilli  in  tubercular  growths  has  materially  modified  the  ancient  teaching. 
With  the  doctrine  of  the  dependence  of  Tuberculosis  upon  vital  organisms,  which 
must  of  necessity  be  introduced  within  the  system  from  external  sources, 
attention  to  exterior  agencies  may  now  be  deemed  to  be  the  effective  instrument 
for  protection  or  mitigation.  We  are  thus  confronted  with  the  two  factors  of 
(i)  a  possible  constitutional  predisposition,  or  (to  speak  tiguratively)  a  possible 
provision  of  appropriate  pabulum  for  these  pathogenic  organisms,  and  (ii)  the 
possible  prevention,  even  where  such  a  diathesis  exists,  of  the  intrusion  of  bacilli 
by  suitable  conditions  of  isolation  and  physical  environment. 

t  Whewell:  Cambridge  Philosophical  Transactions  for  1829,  1831,  and  1850. 

X  Jevons  :  The  Theory  of  Political  Economy. 
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systematically  to  prove, — that  Political  Economy ,  for  example^ 
is  capable  of  deduction  and  extension  by  the  processes  of  Algebra 
and  the  Calculus,  bnt  the  more  temperate  view  of  Professor 
Cairns  *  in  opposition  to  this  doctrine  seems  to  be  conclusive. 
The  essential  materials  are  analogous  in  each  of  the  two 
ranges  of  observation  and  thought,  but  while  in  our  work  the 
adoption  of  mathematical  analysis  appears  to  be  naturally 
congruent,  the  mathematical  relations  so  employed  in  Political 
Economy  exhibit  merely  a  graphic  form  of  sAiTiibolic  illustration 
of  truths  elsewhere  elicited,  void  of  the  capacity  of  expansion 
into  an  organon  of  inference  and  research. 

In  proceeding  to  more  detailed  exposition,  I  merely  deal, 
statistically  and  historically,  with  the  common  elements  of  our 
Professional  study ;  and  the  only  novelty  I  claim  is  that  of  so 
massing  and  presenting  the  materials  in  connexion  with  the 
fundamental  processes  which  the  development  of  Science  involves 
as  to  exhibit,  by  their  grouping  and  succession,  the  conformity  of 
our  procedure  with  genuine  Scientific  Method.  With  a  view  to 
forming  an  independent  judgment,  I  have  found  it  necessary  to 
peruse  once  more  the  original  Treatises  of  our  great  predecessors, — 
a  laborious  enterprise,  it  is  true,  but  one  which  has  been  enriched 
with  ample  compensation  in  the  freshness  of  thought  and 
ingenuity  of  resource  which  distinguish  the  pages  of  De  ]\Ioivre, 
Simpson,  Milne,  Gompertz,  and  Davies. 

IV.     The   Basis   of    Sciexce. 

In  the  multitudinous  variety  of  the  phenomena  which  Nature 
presents,  with  the  diverse  uniformities  of  the  embodied  forces,  a 
primary  process  is  termed  the  Decomposition  or  Analysis  of  Facts 
with  a  view  to  their  Classification  into  Elementary  Data  which 
shall  possess  the  characteristics  of  reality,  limitation,  clearness  of 
apprehension,  and  definiteness  of  ascertainment.  This  initial 
step  has  necessarily  preceded  the  discovery  of  the  Laws  of  Natm-e, 
hitherto  revealed.  A  fundamental  distinction,  as  I  have  observed, 
is  at  once  apparent  in  the  circumstance  that,  in  the  physical 
Sciences,  the  substances  and  forces  constitute  stable  combinations 
and  fixed  and  determinate  relations,  while,  in  our  materials  of 
mortality,  we  possess  the  entanglement  of  these  external  factors 
with  the  phenomena  of  human  beings  exhibiting  determining 
features  of  their  own :  a  complex  intermixture  of  the  distinguishmg 

*  Cairus :  The  Charattt.'r  aud  Logical  Metliod  of  Political  Ecouomy. 
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facts  of  Human  Nature  with  the  elements  of  General  Nature 
itself.  Even  were  the  complete  materials  and  their  uniformities 
fully  displayed  to  our  gaze,  the  definite  goal  of  exact  expression 
would  yet  be  infinitely  distant^  since  the  complicated  problem 
would  still  appeal  to  a  restricted  intellect.  For,  unhappily,  the 
development  of  knowledge,  and  the  consequent  specialisation 
which  it  compels^  has  not  been  accompanied  by  a  concurrent 
enlargement  of  our  powers  of  insight  and  causal  combination. 

Observations  of  facts,  again,  as  every  Science  reveals,  are 
indissolubly  interwoven  with  the  investigator's  personal  judg- 
ments, joresumptions,  and  almost  unconscious  interpretations, 
which  require,  as  far  as  possible,  to  be  detected  and  eliminated. 
This  natural  confounding  of  inference  with  observation  is  con- 
spicuously evident,  to  employ  a  passing  example,  in  the  common 
causal  induction  between  superior  longevity  and  married  life. 
Milne*  discussed  the  problem  briefly  and  inadequately  in  1815, 
but  it  was  reserved  to  Mr.  Herbert  Spencer  f  to  prove  decisively 
that  the  deduction  drawn  from  mortality  observations  of  the 
Married  and  Single  was  capable,  on  the  ground  of  this  psychological 
limitation,  of  quite  a  diff"ereut  interpretation. 

These  Elementary  Facts,  again,  besides  being  true  and  definite, 
must  be  appropriate  for  the  purposes  of  the  specific  enquiries 
which  the  Science  pursues. 

But  in  the  Collection  and  Classification  of  facts,  as  well  as 
their  Colligation,  to  adopt  WhewelFsl  term,  the  observer,  if  a 
stable  foundation  is  to  be  secured,  must  be  guided  by  certain 
appropriate  Mental  Conceptions,  derived,  as  John  Stuart  Mill§ 
has  remarked,  either  from  the  groups  of  Intellectual  Notions 
collected  in  other  Sciences,  or  obtained  by  the  more  arduous 
and  delicate  process  of  eduction  from  the  very  observations 
which  they  are  intended  subsequently  to  connect.  It  would  be 
futile  in  Chemical  problems  to  apply  merely  the  conception  of 
Mechanical  Force,  just  as  research  in  Physiology  would  be 
nugatory  were  the  notions  of  Mechanics  and  Chemistry  alone  to 
be  employed.  In  our  own  Mortality  investigations,  to  anticipate 
for  a  moment,  it  is  clear  that  the  conception  of  Vital  Powers  is 
the  fitting  basis  of  union ;  and  though,  at  first  sight,  this  propo- 
sition presents  the  appearance  of  the  ancient  fallacy  of  Circulus 

*  A   Treatise   on    the    Valuation    of    Annuities    and    Assurances;    Vol.  2  j 
Appendix  Xo.  5. 

t  The  Study  of  Sociology,  caj).  5. 

X  ^Vlle\vell :  Xovum  Orgauon  Kenovatum,  cap.  4. 

§  Mill :  A  System  of  Logic,  Vol.  I,  Lib.  3,  cap.  2. 
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in  Defiuiendo,  it  serves,  at  all  eveuts,  the  pui-pose  of  defining  the 
region  of  Intellectual  Notions  to  which  we  must  appeal,  and  has 
been  utilised, — baselessly,  I  deeply  regret  to  feel, — in  the 
hypothesis  of  Gompertz. 

These  appropriate  scientific  conceptions  of  Analysis  and 
Colligation  are  generally  due,  in  the  first  instance,  to  the  native 
sagacity  and  tested  skill  of  the  investigator,  and  become  clearer 
and  more  capable  of  definite  service  with  the  concurrent  advance 
of  specialised  Intellectual  Education,  and  the  clarifying  and  cor- 
rective discipline  of  Scientific  Discussion. 

With  all  these  difficulties  confronting  us,  the  history  of 
Actuarial  work  has  exhibited  a  congenial  assimilation  with 
established  science. 

Our  British  investigator.  Dr.  Edmund  Halley,*  expounded 
for  the  first  time  in  1693  the  necessity  of  the  Conception  of  Age, 
in  the  preparation  of  the  Breslau  Table  as  a  classification  of  facts. 
In  the  compilation  of  the  Bills  of  Mortality  in  this  Country, — 
commenced  as  a  late  sequel  to  the  General  Visitation  of  Religious 
Establishments  in  1538,  and  fitfully  continued  until  their  formal 
organisation  into  the  General  Register  Office  of  1836, — the  ages 
were  omitted,  and  it  was  not  until  John  Smart,t  with  similar 
insight,  enlarged  upon  the  defect  in  1726 J  that,  in  1727-1728, 
this  element  was  included. 

The  illustrious  Grand  Pensionary,  Johan  de  Witt,§  again, 
presented  his  Report  on  Annuity  calculations  to  the  States- 
General  of  Holland  and  West  Friesland,  at  the  earlier  date  of 
1671,  in  which  the  results  were  based  upon  the  ages  recorded. 
Thus,  at  the  earliest  period  of  our  systematic  history,  this 
governing  conception  of  Age  in  the  tabulation  and  employment 
of  Statistics  was  distinctly  recognised  in  consonance  with  approved 
Scientific  Method. 

The  second  indispensable  scientific  conception, — that  of  the 
Appropriateness  of  the  data  for  the  specific  investigation, — was 
also  possessed  by  Halley,  though  in  a  confused  form.  He  justly 
condemned  the  London  records  as  an  unsuitable  index  of  Metro- 
politan Mortality  in  consequence  of  the  deranging  effect  produced 

*  Philosophical  Transactions  of  the  Royal  Society  :  reprinted  in  the  Journal 
of  the  Institute  of  Actuaries,  Vol.  xviii,  pp.  251  and  262. 

t  Smart :  Tables  of  Interest  and  Annuities. 

J  In  connexion  with  the  employment  of  these  observations  for  Mortality 
deductions. 

§  Journal  of  the  Institute  of  Actuaries  :  Vol.  ii,  pp.  121,  222  :  Vol.  iii,  p.  \)3. 
[Vide  Note  on  p.  121.] 
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by  incessant  immigration  from  the  Provinces  under  the  pressure 
of  prevailing  social  and  economic  conditions  of  industrial  life,* 
The  Breslau  observations  appeared  to  him,  for  specific  reasons  he 
assigned,  to  constitute  a  more  adequate  standard,  and  though  his 
conception  of  appropriateness  was  thus  vague  and  loose, — 
necessarily  limited,  as  it  was,  by  the  materials  at  his  command, — 
we  must  admire  the  scientific  insight  and  disciplined  ingenuity 
which  he  displayed  at  this  great  historical  epoch  of  our  Science. 

A  similar  recognition  of  the  necessity  of  Appro])riateness  was 
exhibited  by  de  Witt,  since  it  is  clear  that,  for  the  purpose  of 
determining  the  values  of  Life  Annnities,  he  collected  his  statistics, 
not  from  the  experience  of  the  general  population  but,  from  the 
Registers  of  Annuities  granted  by  the  States  of  Holland  and  West 
Friesland. 

It  has  proved  a  most  happy  stimulus  in  the  rapid  and  stable 
progress  of  our  work, — thus  avoiding  merely  tentative  principles 
of  which  subsequent  experience  would  require  the  abandonment, — 
that  these  two  distinguished  precursors, — Halley  and  de  Witt, — were 
possessed, — by  mental  constitution  and  facile  grasp  of  mathematical 
discrimination  and  scientific  analogies, — of  the  primary  conceptions 
of  Age  and  Appropriateness  of  data  in  constructing  the  foundation 
of  Actuarial  knowledge. 

A  partial  illustration  of  the  conception  of  Suitability  is  evident 
also  in  the  formation  of  the  Northampton  and  Carlisle  Tables. 

The  genuine  course  was  more  fully  pursued  by  Dr.  Farr  in  1843, 
1853,  and  1864,  in  the  preparation  of  Tables  appropriately 
expressive  of  the  general  mortality  of  this  country;  while,  fitly 
consummating  the  scientific  process,  the  splendid  investigation  of 
the  Institute  of  Actuaries  now  in  progress,  worthily  sequent  to  its 
similar  enterprise  in  1863,  should  be  honoured  as  culminating  the 
search  for  suitability  of  Experience  as  a  basis  of  deduction  in  our 
sphere  of  work, — the  finest  example  in  our  annals  of  the 
Conception  of  Appropriateness  of  data  for  specific  prevision,  and 
competent  in  this  respect  to  rank  with  the  most  notable  achieve- 
ments of  corresponding  Scientific  procedure. 

I  might  also  briefly  specify  the  Decomposition  of  facts  in  the 
distinction  between  the  mortality  experience  of  Male  and  Female 
lives, — apparently  first  attempted  by  De  Parcieux  in  1746, — nor 
should    the   important   resulting    detection    be   omitted   of    the 

*  This  consideration  was  especially  significant  in  Hallcy's  time,  when  the 
population  of  London,  as  we  may  infer  from  Macaulay's  History  of  England, 
only  approximated  to  about  500,000  persons. 
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exceptional  rate  of  mortality  at  early  adult  ages  in  the  case  of 
Males,*  a  valuable  addition  to  our  knowledge  which  composite 
Tables  could  not  have  revealed;  and  finally  I  allude  to  the  most 
significant  results, — destined,  I  conceive,  to  affect  appreciably  our 
practical  judgments, — deduced  from  the  analysis  and  construction 
of  materials  under  the  guiding  conception  oi  Selection.-^ 

V.     Hypotheses,  and  the  Laws  of  Phexomexa. 

The  object  of  all  researches  into  Nature,  and  the  power  that 
stimulates  and  directs  the  enlarging  scope  of  mental  conception, — 
the  more  rigorous  and  competent  colligation  of  phenomena, — is 
the  discovery  of  those  Laws  or  Uniformities  of  operation  which 
the  forces  inherent  (so  to  speak)  in  the  materials  actually 
present. 

Every  scientific  advance  has  been  signalised  and  completed  by 
the  ascertainment  of  the  permanent  relations  latent  in  phenomena  ; 
by  the  successive  subsumption  of  narrower  generalisations 
under  inductions  of  deeper  and  wider  import;  and  by  the 
consummate  stage  of  expressing  these  uniformities  within  the 
compact  compass  of  mathematical  functions  as  the  advent  of  the 
quantitative  era  of  research.  For  although  all  physical  inductions 
and  deductions  involve  a  purely  empirical  and  approximate 
character,  the  phenomena  of  Nature  and  the  laws  they  display  are 
exact  and  minutely  regular;  the  mathematics  we  have  discovered 
and  generalised  are  implicitly  and  punctually  embodied  in  the 
varied  Universe;  the  phenomena  of  the  Heavens  and  the  Earth 
are  but  objective  symbols  of  mathematical  truth;  and  the 
discrepancy  between  these  august  exhibitions  of  mental  power 
and  symmetry,  and  the  feeble  picture  we  alone  are  competent 
to  pourtray,  expresses  simply  the  presentation  of  an  infinitely 
complex  problem  to  the  finitely  constituted  mind. 

In  the  extraction  of  Laws  from  phenomena,  we  may  either 
tentatively  and  directly  assume  some  apparent  order  which  the 
facts  ostensibly  present,  and  by  successive  simplifications  and 
modifications  endeavour  to  decipher  the  Law,  or  this  anticipation 

*  Journal  of  the  Institute  of  Actuaries,  Vol.  xiv,  p.  247. 

t  Journal  of  the  Institute,  Vol.  i,  p.  179;  Vol.  xv,  p.  328;  Vol.  xx,  p.  95; 
Vol.  xxi,  p.  229;  Vol.  xxii,  p.  391. 

In  the  Tabulation  of  the  numbers  collected,  and  the  deduction  of  the  ratios 
involved,  I  might  include  the  Conception  of  the  appropriate  mode  of  operation. 
The  Tables  of  Halley,  Simpson,  and  Price  were  based  upon  the  deaths,  and  the 
accurate  method  was  first  fully  pursued  in  Milne's  investigations  where  the 
deaths  occurring  at  each  age  are  brought  into  relation  with  the  corresponding 
numbers  living. 
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of  the  uniformity  may  be  guided  by  some  prior  Hypothesis*  or 
supposition, — some  general  conception  derived  from  the  accumula- 
tions of  cognate  branches  of  Science.  In  this  operation,  the 
slightest  suggestion  of  symmetry,  the  faintest  indication  of  order, 
the  most  fugitive  hint  of  definite  progression,  may  prove  the 
acceptable  supposition  by  which  to  colligate  the  facts.  Indeed, 
as  John  Stuart  Millf  has  observed,  the  limits  of  hypothetical 
assumption  in  pursuing  the  quest  into  natural  regularities  are 
simply  coincident  with  the  limits  of  the  human  imagination  itself, 
provided  the  hypothesis  is  harmonious  with  ascertained  Laws  of 
Nature,  and  admits  of  affirmation  or  negation  by  subsequent 
appeal  to  Experience.  The  dictum  of  Lord  Bacon  J  against  the 
Anticipation  of  Nature  has  long  been  exploded  as  an  authentic 
Rule  in  Science ;  and  the  history  of  every  Science  forms  a 
perpetual  and  consistent  demonstration  that  this  process  of 
Anticipation,  with  its  sequent  Verification,  has  proved  the  impres- 
sive and  opulent  source  whence  the  large  generalisations  and 
imposing  accumulations  of  exact  knowledge  have  been  added  to 
the  intellectual  heritage  of  the  Race.  Newton^s  ''  Hypotheses 
non  fingo",§  again,  only  applied  to  suppositions  that  rested  on 
no  probable  basis  and  violated  the  system  of  established  truths, 
for  the  Law  of  Gravitation  was  itself  the  grandest  hypothesis 
which  the  genius  of  man  has  yet  devised,  although  transcending 
•the  grasp  of  human  conception  through  the  absolute  indifference 
of  its  Force  to  interposing  bodies.  The  Undulatory  Theory  of 
Light,  again,  shows  the  deepest  perplexities  in  the  way  of  harmony 
of  conception:  the  conjunction  of  an  infinite  mobility  or  elasticity 
in  the  Ether  with  a  vaster  solidity  than  Steel !  Yet  it  possesses 
the  property  of  a  Vera  Causa,  for  not  only  are  the  phenomena  of 
Light,  Heat,  and  Radiant  Energy  explicable  on  its  assumption  in 
analogous  congruence  with  the  phenomena  of  Sound,  but   Clerk 


*  Hypotheses  or  Suppositions  are  the  mental  couceptions  which,  under  the 
tendency  of  the  inind  towards  generalisation  and  unity,  are  provisionally 
"placed  beneatli"  (as  the  term  etymologically  signifies),  the  apparently  discon- 
nected facts  as  their  rational  support  and  explanation.  And  although  scientific 
language  is  not  precisely  determinate  upon  the  point,  we  may  legitimately 
affirm  that  an  hypothesis,  whicli  has  received  adequate  confirmation  by  recognised 
scientific  tests,  may,  at  that  supreme  moment,  be  designated  a  Theory,  or  an 
original  fact  of  Nature  whicli  the  Speculator  or  Ideal  Spectator  (for  this 
etymological  implication  the  term  "Theory"  involves)  would,  if  gifted  with 
commanding  power  of  mental  vision,  directly  observe  as  an  integral  constituent 
of  the  Physical  Scheme. 

t  Mill :  A  System  of  Logic,  Vol.  2,  Lib.  3,  cap.  14. 

:|:  Bacon  :  Novum  Organum  :   Lib.  1,  Aph.  26. 

§  Newton :    Principia,  Lib.  3. 
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Maxwell  has  adduced  valid  reason  for  surmise  that  the  compli- 
cated manifestations  of  Electricity  and  ^lagnetism  constitute  but 
stresses  and  motions  in  this  marvellous  adamantine  medium. 

An  essential  condition  of  a  serviceable  hypothesis  as  a  probable 
representation  of  Nature  consists  in  the  possibility  of  comparison 
between  its  calculated  consequences  and  the  phenomena  actually 
observed.  It  was  on  this  ground  that  the  hypothesis  of  Vortices 
of  Descartes  as  an  explanatory  exposition  of  Celestial  Mechanics 
failed  ;  the  conditions  of  verification  could  not  be  rigidly  applied  : 
and,  in  Optics,  the  rival  pretensions  of  the  Undulatory  and 
Corpuscular  Hypotheses  were  definitely  decided  by  the  Experi- 
mentum  Crucis  of  the  relative  velocity  of  light  in  denser  and 
rarer  media. 

And  a  final  attribute  of  a  genuine  hypothesis  resides  in  the 
circumstance  that,  as  it  reaches  its  ultimate  shape,  a  deeper  and 
wider  simplicity  of  form  is  presented,  with  a  consequent  facility 
and  extension  of  application. 

In  our  own  sphere  a  vigorous  and  persistent  search  has  been 
instituted  to  discover  the  Law  of  Mortality  supposed  to  be 
decipherable  from  our  observations.  This  adventure  appears  to 
have  started  in  what  Comte  described  as  the  theological  stage,  or  that 
primitive  mode  of  conception,  which,  in  his  judgment,  constituted 
the  origination  of  Science.  The  mystic  number  7,  derived  from 
Chaldean  usage,  was  invoked  in  explanation,  and  septennial 
periods  of  life  were  assumed  to  be  naturally  expressive.  In  an 
Act  of  Parliament  passed  in  1540,  it  was  accepted  on  that  basis, 
that  a  single  life  was  equivalent  to  a  lease  of  7  years,  two  lives  to 
a  lease  of  14  years,  and  three  to  a  lease  of  21  years,  thus  creating 
the  stereotyped  restriction  of  leases  to  7,  14,  and  21  years. 
Even  after  the  publication  of  H alley's  researches  in  1693,  Acts 
were  passed  in  1694  and  in  1703,  in  which  the  ancient  numerical 
relationship  (somewhat  modified)  was  adopted  in  the  assessment 
of  pecuniary  values. 

We  reach,  in  1671,  the  important  epoch  of  de  Witt,  who 
assumed  that  the  probability  of  death  continued  uniform  during 
various  consecutive  stages  of  life,  but  in  each  period  presented  a 
definite  numerical  proportion  of  increase,  varying  with  the 
interval,  to  the  initial  ratio.  From  researches  which  have  recently 
been  made  into  the  primitive  history  of  Life  Contingencies  in 
Holland,  I  should  imagine  that  these  results  were  found  to  be 
approximately  presented  by  the  series  of  numbers  living  without 
the  introduction  of  any  directing  anticipation.      It  is  interesting 
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to  notice  that,  in  the  correspondence  between  de  Witt  and  the 
scientific  Burgomaster,  Hudde,  in  1671,  a  provisional  supposition 
is  mentioned  that,  from  an  early  age,  the  decrements  of  life  are  so 
constituted  that,  out  of  80  young  persons  alive,  about  one  dies 
annually  until  the  whole  body  is  extinct. 

This  anticipation  of  De  Moivre*  naturally  introduces  the 
hypothesis  of  the  latter,  published  in  1825.  It  may  be 
preliminarily  remarked  that,  however  incompetent  the  attempt, 
De  Moivre  possessed  the  merit  of  treating  in  reasoned  detail  of  a 
general  uniformity  in  the  natural  sequences  of  the  numbers 
recorded  from  age  to  age  ;  while,  at  the  same  time,  he  displayed 
a  sound  appreciation  of  the  necessity  of  verification  from  various 
sources,  and  of  the  need  of  congruity  between  any  Mortality  law 
and  the  character  of  Natural  uniformities  already  established. 
His  supposition  was  avowedly  designed  as  the  tentative  basis 
of  a  facile  method  for  computing  the  values  of  Life  Annuities. 
With  the  tact  of  a  mathematician,  he  at  once  difi'erenced  the 
numbers  contained  in  Halley^s  Table,  and  noting  the  approximate 
uniformity  of  decrements,  he  assumed,  on  general  and  special 
considerations,  that  the  limiting  age  might  be  fixed  at  86,  with  the 
involved  hypothesis  which  enshrines  his  name.  But  the  hypothesis 
was  a  mere  verbal  enunciation  of  the  disclosed  series  of  differences ; 
it  was  extracted  from  a  limited  and  defectively  constituted  Table  ; 
it  possessed,  therefore,  no  natural  generality  of  expression;  and 
its  sole  recommendation,  beyond  its  aid  to  calculation,  appears  to 
have  consisted  in  its  specious  aspect  of  simplicity  in  consonance 
with  crude  notions  of  physical  truth. 

The  genuinely  ambitious  attempt  to  obtain  a  Law  of  phenomena 
which  our  annals  record,  and  the  one  which  is  precisely  in  harmony 
with  scientific  method,  is  the  hypothesis  of  Gompertz.  And  had 
the  principle  which  guided  him  in  his  selection  of  a  formula  been 
an  authentic  induction  from  physiological  data,  or  countenanced 
by  physiological  research,  that  hypothesis  would  have  justly 
ranked  among  the  most  admirable  achievements  of  Science, 
having  regard  to  the  intrinsic  importance  of  the  problem  and  the 
manifold  complexity  of  the  facts. 

Dealing  generally,  in  his  preliminary  Memoir  of  1820,t  with 
the  development  of  functions  which  decrease  with  increments  of 
time,  he  made  an  impressive  advance  in  his  famous  Memoir  of 
1825t  with  the  enunciation,  conceived  in  the  true  philosophic 

*  De  Moivre :    Annuities  upon  Lives. 

t  Gompertz :  Philosophical  Transactions  of  the  Royal  Society. 
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spirit,  of  the  possible  co-existence  of  fortuitous  and  continuous 
forces  in  determining  the  reduction  of  vital  power.  Proceeding 
at  first  on  the  basis  of  the  latter  supposition  alone,  he  obtained 
his  celebrated  formula  expressive  of  the  intensity  of  mortality, 
with  the  deductive  formula  for  the  number  li\"ing  at  any  given 
age. 

Mr.  Jellicoe,=^  as  far  as  I  can  ascertain,  was  the  first  writer 
to  approve  the  formula  on  the  distinctive  ground  of  its  philosophic 
character,  and  subsequent  authors,t  as  Gray,  De  Morgan, 
Makeham,  and  Woolhouse,  have  assigned  to  it  a  validity  and 
natural  supremacy  by  reason  of  the  physiological  principle  on 
which  it  was  professedly  founded.  For  Gompertz  proceeded  in 
the  rigorous  manner  which  all  eminent  discoveries  of  physical 
laws  disclose.  In  almost  every  supreme  instance  in  the 
Sciences,  the  resulting  mathematical  formula,  which  expressed 
the  bond  of  connexion  between  the  observed  facts,  or  their 
representative  numbers,  has  not  been  derived  empiricallv  from 
the  observations  themselves,  but  has  been  suggested  primarily 
by  some  appropriate  hypothesis  respecting  the  probable  nature  of 
the  connexion  itself.  A  remarkable  example  is  afforded  bv  the 
explanation  of  the  Fringes  of  Shadows  in  Optics,  which  defied 
even  the  marvellous  sagacity  and  intuitive  vision  of  Newton,  who 
confined  himself  to  direct  examination  of  the  phenomena  alone, 
and  it  was  only  when  the  problem  was  approached  under  the 
guidance  of  the  Principle  of  the  Interference  of  Undulations,  by 
Fi-esnel,  Young,  and  others,  that  the  hidden  law  became  revealed. 
It  will  be  remembered,  too,  that  Darwin  was  directed  to 
Natural  Selection  and  the  Survival  of  the  Fittest  in  Natural 
History  by  means  of  the  Theory  of  Population  of  Malthas.  In 
a  similar  scientific  spirit,  Gompertz  pursued  the  legitimate  course 
of  examining  the  series  of  numbers  living  in  the  light  of  his 
assumed  ])rinciple  of  the  mode  and  measure  of  reduction  of  power 
in  the  physical  frame.  But  the  princijile  of  selection  must  be 
a  genuine  physical  induction  as  well  as  appropriate  in  its  nature 
to  the  observations ;  and  unless  that  condition  be  satisfied  its 
introduction  is  futile  and  delusive  so  far  as  any  natural  authority 
is  thereby  conferred  upon  the  dependent  formula.  The  mathe- 
matical function  will  only  bear  the  authentic  symbol  of  physical 


*  Journal  of  the  Institute  of  Actuaries:  Vol.  iv,  p.  199. 

t  Journal  of  the  Institute;  Vol.  vii,  p.  121:  \iA.  viii.  p.  181;  Vol.  siii,  p.  325- 
Vol.  XV,  p.  389. 
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truth  when  the  hypothesis  by  which  it  is  imprinted  constitutes  a 
valid  fact  of  Nature.  Now  Gompertz's  physical  assumption  is 
clearly  appropriate  to  the  enquiry ;  but^  unhappily  for  any  natural 
distinction  with  which  it  might  endow  the  formula,  it  is  a  purely 
unfounded  speculation  which  no  physiological  generalisation,  no 
record  of  physiological  investigation,  no  acknowledged  scientist, 
past  or  living,  either  indicates  or  confirms.  To  express  a 
principle  in  the  language  of  physiology  is  essentially  different 
from  the  announcement  of  physiological  truth. 

The  formula  of  Gompertz  further  failed  to  satisfy  the  requisite 
conditions  of  scientific  verification:  the  disruption  of  continuity 
through  change  of  constants  marked  its  want  of  harmony  with 
Nature;  and  his  subsequent  introduction  of  additional  constants* 
merely  burdened  the  function  with  cumbrous  elements,  like 
the  successive  accumulation  of  appendages  to  the  hypothetical 
mechanism  of  Epicycles  and  Eccentrics,  with  consequent 
remoteness  from  the  severe  simplicity  of  scientific  truth. 

I  need  only  refer  to  Makeham's  admirable  generalisation  f  by 
the  inclusion  of  a  function  representing  the  operation  of  the 
accidental  causes,  which  expanded  the  range  of  the  formula  while 
preserving  its  symmetric  form,  since  the  inherent  defect  in  the 
primal  assumption  obviously  attaches  to  all  extensions  of  the 
expression. 

Gompertz,  though  postulating  accidental  causes  of  disease, 
clearly  did  not  anticipate  consciously  the  recent  teachings  of 
Bacteriology;  but  it  is  nevertheless  a  striking  circumstance  that 
his  happy  and  sagacious  divination  is  coincident  with  the  modern 
discovery  of  extraneous  forces  or  vital  organisms  with  their  character 
of  fortuitous  incidence. 

A  definite  Law  of  Mortality  then  would  seem  to  be  as  shadowy 
as  a  dream ;  and  the  advent  of  the  happy  discoverer, — combining 
the  powers  of  the  Physiologist,  the  Physicist,  and  Mathematician, 
— to  form  but  a  baseless  hope. 

I  fear  I  have  lingered  out  of  due  proportion  upon  this 
fascinating  aspect  of  scientific  work,  more  especially  as  our 
Science  has  unfortunately  failed  to  realise  this  object  of  its  quest. 
The  higb  intellectual  cbarm  of  the  subject  must  win  forgiveness, 
and  to  this  claim  I  add  mv  genuine  admiration  of  the  scientific 


*  Journal  of  tlie  Institute  of  Actuaries:  Vol.  xvi,  p.  329. 

t  Journal  of  the  Institute:  Vol.  viii,  p.  301;  Vol.  xxviii,  pp.  152, 185,  and  316. 
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power  and  philosophic  spirit  displayed  by  Gompertz  in  his 
supremely  able  attempt.* 

Comte  justly  insisted  that  power  of  Prediction  constituted  an 
essential  attribute  of  a  valid  hypothesis;  and  the  history  of 
Science  is  richly  emblazoned  with  these  felicitous  and  skilful 
scientific  guesses.  Astronomy  is  laden  with  memorable  examples, 
of  which  the  subtle  mathematical  vision  of  Neptune  is  not  the 
least;  Physical  Optics  includes  the  marvellous  predictions  of 
Fresnel  and  Sir  W.  R.  Hamilton  in  the  complicated  phenomena 
of  double  and  conical  refraction;  in  General  Physics,  Professor 
James  Thomson's  prevision  of  the  depression  of  the  melting  point 
of  ice  under  pressure  has  been  finely  confirmed;  and  finally  we 
learn  that  Clerk  Maxwell's  famous  prediction  of  the  constitution 
of  Saturn's  rings  has  recently  been  spectroscopically  verified. f 
Had  Gompcrtz's  formula  rightly  expressed  the  facts  of  mortality, 
this  scientific  requirement  would  have  been  excellently  exemplified 
by  inclusion  of  the  rule  which  De  Morgan  j  termed  the  Law  of 
Uniform  Seniority. 

Beyond  the  general  prediction  which  a  Table  of  Mortality 
involves,  I  can  only  recall  at  the  moment  a  prevision  uttered  by 
Milne§  in  1815,  that  a  heavier  rate  of  Mortality  would  be  found 
prevailing  in  the  Upper  Classes  as  compared  with  tbe  middle 
Classes  of  Society,  with  which  he  united  the  hope  that  specific 
investigations  would  be  pursued.  The  memorable  researches 
into  the  Mortality  of  Peerage  Families  in  1861  ]|  fulfilled  that 
hope,  but  at  the  same  stroke  finally  shattered  the  prophetic 
anticipation. 

VI. — The  Instruments  of  Science. 

The  distinctive  epochs  in  Science  have  generally  been  marked, 
and  frequently  inaugurated,  by  the  invention  of  some  Instrument 
of  Research  and  Deduction, — the  introduction  of  Instantije  Radii, 


*  Reference  might  also  be  made  to  an  investigation  (Journal  of  the  Institute 
of  Actuaries:  Vol.  xvii,  p.  56)  instituted  into  the  law  supposed  to  be  exhibited  in 
the  ages  at  which  Assurances  ai-e  effected.  Even  if  this  uniformity  were  established, 
it  would  prove  to  be  simply  of  an  empirical  character  implying  no  adequate  ground 
for  extension  beyond  the  indi-vidual  or  composite  experience  in  which  it  might  be 
observed. 

t  By  Professor  Keeler. 

X  Journal  of  the  Institute  of  Actuaries  :  Vol.  viii,  p.  181. 

§  A  Treatise  on  the  Valuation  of  Annuities  and  Assurances:  Introduction, 
p.  51. 

II   Journal  of  the  Institute :  Vol.  ix,  p.  305. 

VOL.  XXXIII.  I 


114  Opening  Address  by  the  President.  [Jan. 

to  employ  the  picturesque  phraseology  of  Bacon.*  In  the 
language  of  Sir  Humphrey  Davy:  "Nothing  tends  so  much 
"  to  the  advancement  of  knowledge  as  the  application  of  a  new 
"  Instrument. '' 

The  establishment  of  the  Science  of  Thermotics  may  almost  be 
said  to  have  been  effected  by  the  invention  of  the  Thermometer ; 
in  Chemistry,  the  nice  and  delicate  adaptation  of  the  Balance 
inaugurated  an  era  of  fruitful  discovery ;  the  application  of  the 
Microscope  has  supplied  the  key  to  many  Biological  secrets  by 
its  revelation  of  primitive  life-histories  in  Embryology;  while, 
in  more  modern  times,  the  significant  results  obtained  from  the 
perfection  and  skilful  use  of  the  Spectroscope  have  immeasurably 
widened  our  knowledge  of  cosmical  spaces,  and  gathered  into  an 
imposing  unity  of  structure  the  myriad  spheres  and  systems  of 
the  Skies.  I  have  selected  in  our  own  Science  four  illustrative 
Instruments  which  appear  to  be  deserving  of  special  distinction. 

(i)  The  first  to  be  recorded  is  the  Life  Table  itself;  and  it 
has  proved  of  happiest  augury  in  our  history  that,  from  the 
commencement  of  research,  this  instrument  was  devised  in  so 
masterly  a  form  as  to  facilitate  investigation  and  deduction  in 
the  completest  mode.  Halley^s  Tablet  l^^s  since  been  modified 
only, — so  adequate  was  its  construction, — in  the  separate  expression 
of  the  decrements  of  life,  first  furnished  explicitly,  but  in  an 
inconvenient  manner,  by  Thomas  Simpson  J  in  1742. 

De  Witt  did  not  produce  a  Table  of  Mortality,  but  his 
calculation  of  the  Value  of  a  Life  Annuity  as  a  type  of  procedure 
presumes  a  similar  basis. 

The  honour  of  origination  is  distinctly  to  be  accorded  to 
Halley. 

(ii)  The  Columnar  or  Commutation  Method  may  be  honourably 
specified  as  a  second  Instrument.  A  careful  comparison  of 
authorities,  and  actual  computations,  definitely  assign  priority  of 
conception  to  William  Dale,§  who,  in  1772,  clearly  explained  the 

*  Novum  Organum  :  Lib.  ii :  Aph.  39. 

t  It  is  curious  to  notice  tliat  the  iutevpretatiou  of  this  Table  has  not  proved 
generally  evident.  Montucla  conceived  that  the  number  (1000)  placed  against 
"  age  cur*- 1  "  expressed  the  births:  Daniel  Bernouilli  understood  that  the  number 
of  infants  born  was  not  furnished,  and  that  the  1000  were  supposed  to  attain  the 
age  of  1 :  he  accordingly  estimated  the  radix  of  the  Table  to  be  1300 ;  while 
Farren  considered  that  the  1000  represented  the  number  of  children  who  were 
aged  one  year. 

X  The  Doctrine  of  Annuities  and  Reversions  :  containing  a  Table  deduced 
from  the  London  Bills  of  Mortality. 

§  Journal  of  the  Institute  of  Actuaries;  Vol.  i,  p.  15*:  "Calculations  deduced 
from  First  Principles." 
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pi'inciple  of  the  method  and  furnished  correct  examples  of  its 
use.  Had  he  applied  his  process  from  the  earliest  age  instead 
of  age  50  (for  his  calculations  were  intended  for  employment 
by  Pension  Societies  whose  grants  commenced  at  the  latter 
epoch),  or  had  he  multiplied  his  actual  figures  by  a  constant 
factor  of  interest  determined  by  the  initial  age  he  selected,  the 
contents  of  his  columns  would  have  been  obtained  in  the  precise 
form  to  which  we  are  now  accustomed. 

Professor  Johan  Nicolaus  Tetens,"^  of  Kiel  and  Copenhagen, 
independently  devised  the  same  conception  in  1786,  for, 
recalculating  his  results,  it  is  obvious  that  his  column  Cf  is 
exactly  the  same  as  our  column  D^,  while  his  column  E.^.  is 
precisely  similar  to  the  modern  N.,.,  but  expressed  in  the  form 
of  N,-,. 

Barrett's  arrangement,t  absolutely  independent  of  that  of 
TetenSj  as  the  process  of  Tetens  was  unsuggested  by  Dale^s — 
was  published  in  1813,  although  conceived  in  1786;  and  the 
method  received  its  final  extension  by  Griffith  Daviesj  in  1825. 
It  is  constantly  occurring  in  Science  that  when  any  Preludial 
stage  of  knowledge  is  verging  upon  its  Historic  Epoch,  to  emplov 
the  happy  language  of  Whewell,  the  magic  word  of  discovery  is 
ready  to  be  uttered  by  many  a  well-trained  voice ;  and  the  history 
of  Science  acquires  much  of  its  human  interest  and  attractiveness 
from  the  simultaneous  or  promptly  successive  unison  of  these 
disciplined  inspirations  of  mind. 

(iii)  The  third  instrument  I  select  is  the  Continuous  Method 
of  Annuities  and  Assurances. § 

Surveying  a  Table  of  Mortality  in  its  customary  form  of  mere 
numerical  expression,  we  gain  no  clear  conception  of  the  full 
meaning  it  implies;  but  project  the  numbers  successively  living 
in  the  form  of  a  Curve,  and  at  once  the  suggestion  arises  of  a 
gradual  ])rogression  in  time.  Under  the  guidance  of  this  con- 
ception, we  contemplate  the  race  of  Man,  or  an  Aggregate  of 
Men,  as  a  Quantity  or  Fluent,  to  adopt  the  language  of  Newton's 
Calculus,  flowing  continuously  through  time,  of  which  the  Fluxion 
or  Difi'erential  Co-efficient  is  the  Rate  of  Flow.  Hence,  naturally 
and  spontaneously,  we  perceive,  as  in  an  objective  spectacle,  how 
minutely  the  Higher  Calculus  is  adapted  to  the  interpretation; 

*  Journal  of  the  Institute  of  Actuaries  :  Vol.  i,  p.  2. 

t  Journal  of  the  Institute,  Vol.  i,  p.  1;  Vol.  iv,  p.  185. 

X  Tables  of  Life  Contingencies. 

§  Journal  of  the  Institute:  Vol.  xv,  p.  96. 
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and  when,  as  employed  in  our  calculations,  the  factor  of  interest 
exhibits  the  same  continuous  character,  the  perfect  congruity  of 
this  method  is  not  merely  observed  as  a  felicitous  union  of 
Principle  with  appropriate  Materials,  but  its  very  natural 
assimilation  to  our  work,  if  I  may  so  express  it,  affords  a  sure 
prophecy  of  its  extended  and  fruitful  use. 

(iv)  I  confine  myself  to  the  selection  of  one  other  Method  or 
Instrument,  which,  I  think,  I  may  justly  include.  This  is 
presented  under  the  form  of  what  has  been  variously  described 
(in  somewhat  unhappy  language)  as  the  Model,  or  Average,  or 
Representative  Office  for  the  exhibition  of  Valuation  results.* 
I  conceive  that  a  complete  change  was  produced  in  our  reasonings, 
or  at  least  in  their  general  and  effective  shape,  Avhen,  from 
isolated  comparison  of  individual  Policy-Values,  at  different  ages 
and  for  various  durations,  we  passed  to  the  assemblage  of  values 
which  the  Representative  Table  displayed,  and  which  alone  are 
practically  serviceable  in  forming  an  adequate  conception  of  the 
aggregate  effect  of  various  Mortality  Tables  and  Rates  of 
Interest. 

VII.     The  Methods  Employed  in  the  Formation  of 

Science. 

All  methods  adopted  in  the  construction  of  Science  are  allied 
in  the  essential  feature  of  facilitating  the  detection  of  the  Order 
of  Progression  or  the  Modes  of  Relation,  of  which  phenomena  are 
the  material  signs,  and  their  completed  aim  consists  in  the 
discovery  of  a  mathematical  function  from  which  results  in  agree- 
ment with  the  facts  of  observation  may  be  deduced. 

Adapting  the  technical  processes  of  physical  Science,  the 
successive  procedure  in  our  investigations,  if  we  pursue  a  mathe- 
matical law,  com))rises  the  selection  of  the  Independent  Variable, 
the  Construction  of  a  Formula  of  Expression,  and  the  Determina- 
tion of  the  Co-efficients  it  involves.  And  in  the  whole  compass 
of  scientific  enquiries  with  which  my  very  restricted  knowledge  is 
cognisant,  the  palmary  researches  in  1817  of  the  French 
physicists,  Dulong  and  Petit,f  into  the  relation  between  a  series 
of  temperatures  and  the  velocity  of  the  cooling  of  bodies,  present, 
in  principle,  very  curious  analogies  with  the  processes  we  must 

*  Journal  of  the  Institute  of  Actuaries :  Vol.  xiv,  p.  249. 
t  Wliewell :  Nov.  Org.  Renov.  :   Lib.  3,  cap.  vi. 

Balfour  Stewart :  A  Treatise  on  Heat :  Lib.  ii,  cap.  4. 
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adopt,  and  appear  to  furnish  an  instructive  type  of  operation  if 
its  object  be  the  ascertainment  of  a  Law.  The  Independent 
Variable  of  the  temperature  was  made  to  increase  in  arithmetical 
progression  while,  for  each  change,  the  quantity  of  the  variant, — 
the  rate  of  cooling — was  observed.  Sagacity  and  experiment,  aided 
by  mathematical  artifices,  then  tentatively  investigated  an  algebraic 
formula  of  an  exponential  character,  by  which  the  observed 
relations  became  congruously  expressible.  These  elements  cor- 
respond in  our  case  to  the  Independent  Variable  of  the  Age,  and 
the  varying  numbers  of  the  living  or  dying.  It  is  true  that,  in 
accordance  with  the  established  course  in  Science,  Dulong  and 
Petit  were  guided  in  their  provisional  selection  of  a  formula  by  the 
physical  hypothesis  of  Prevost  respecting  the  mutual  Exchanges 
of  Radiant  Heat  between  contiguous  bodies,  and  hence  the  mathe- 
matical equation  they  obtained  was  not  merely  indicative  of  a 
uniformity  of  Nature,  based  upon  a  valid  prior  induction,  but  served 
the  ancillary  purpose  of  all  true  Theories  in  further  establishing 
and  expanding  the  principle  on  which  it  proceeded.  In  our 
labours  we  must  be  content,  so  far  as  we  pursue  this  method,  with 
adopting  these  mathematical  operations  upon  numbers,  since  we  are 
devoid  of  the  assistance  of  any  physiological  principle  of  direction 
which,  had  it  been  genuine,  would  have  proved  the  counterpart  of 
Prevost^s  Theory  of  Exchanges. 

Without  describing  the  entire  series  of  methods,  I  select  the 
two  which,  in  Science,  have  been  termed  the  method  of  Means 
and  the  method  of  Curves. 

The  method  of  Means  has  been  extensively  employed  in 
Science,  and  in  the  great  Report  in  1829  of  our  first  President,* — 
whose  honoured  name  is  happily  and  worthily  still  continued  in 
our  ranks, — we  possess  an  instructive  example.  In  the  various 
modifications  which  have  since  been  attempted,  an  important 
advance  consists  in  the  introduction  of  a  completer  scheme  for 
utilising  the  "  Weights  "  of  observations. f  And  certainly,  to  my 
mind,  no  more  admirable  adaptation  of  this  method  has  ever  been 
essayed  than  the  system  which  Woolhouse|  devised  as  an 
instrument  of  graduation.  Notwithstanding  its  limitation  of 
application  to  our  work,  it  ranks  in  our  history  as  a  remarkable 
specimen  of  mathematical  grasp  and  ingenuity,  worthy  of  being 

*  J.  Fiulaison :  On  the  Evidence  and  Elementary  Facts  on  which  the  Tables 
of  Life  Annuities  are  founded. 

+  Journal  of  the  Institute  of  Actuaries  :    \'ol.  xxii,  p.  24:. 
X  Journal  of  the  Institute  :  Vol.  xv,  p.  389. 
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included  in  the  impressive  collection  of  serviceable  processes  which 
the  rich  accumulations  of  Science  contain. 

A  further  scheme  appears  likely  to  prove  the  most  prophetic  of 
success  in  our  approximate  efforts.  For  the  relations  betvi^een  the 
age  and  the  numbers  living  or  dying  may  be  projected  into  a  Curve^* 
when,  by  this  aid  of  space-representation,  the  uniformities  seem 
to  spring  at  once  into  evident  relief,  and  reveal  or  suggest,  as  in  a 
picture,  the  ideal  and  general  regularity,  of  which  the  numbers 
individually  arc  the  fragmentary  signs,  however  interrupted  by 
minor  breaks  and  tortuosities  which  the  errors  of  observation  and 
collection  may  have  introduced.  The  eye, — our  most  intellectual 
sensual  organ,  as  Bain  has  remarked, — trained  by  experience  and 
fashioned  by  acquired  skill  into  a  fineness  of  perception  of  symmetry, 
deciphers,  from  the  How  of  the  line,  the  uniformity  of  which  it  is 
in  search;  and,  not  infrequently,  the  disciplined  organ  of  mind, 
following,  in  this  united  venture,  the  perception  of  the  eye,  detects, 
as  the  flexibilities  of  the  Curve  are  pursued,  the  class  of 
mathematical  functions  to  which  the  regularity  api)ertains,  and 
thus  compresses  the  pictured  scene  within  the  framework  of 
symbolic  representation.  At  all  events,  if  a  mathematical  formula 
be  not  secured,  the  adjusted  ilow  of  the  Curve,  appropriately 
modified  and  adequately  tested,  will  exhibit,  with  sufficient 
approximation,  the  natural  progression  which  the  facts  embody. 
This  method  has  been  conspicuously  productive  of  result  in  the 
investigations  of  Astronomy,  Meteorology,  and  the  Tides. f 
Admirable  examples  of  the  employment  of  the  Method  also 
enrich  the  literature  of  our  special  subject;  and  I  venture  to 
express  the  general  view  that  our  investigations  will  be  most 
successfully  aided  and  recompensed, — not  by  any  assumed  Law 
of  Mortality  which  we  expect  the  phenomena  to  disclose;  not  by 
the  introduction  of  any  physiological  principle  which  possesses  no 
foundation  in  Biology;  not  even  by  the  adoption  of  any  method 
of  Means,  however  elaborate  and  ingenious,  but, — by  the  judicious 
and  skilful  application  of  the  Graphic  Method.  Some  writersj 
have  expressed  the  apprehension,  and  even  the  conviction,  that 
the  employment  of  this  method  by  different  investigators  would 
produce  seriously  divergent  conclusions  on  account  of  its  supposed 

*   Jourual  of  the  Institute  of  Actuai'ies:  Vol.  xxvi,  p.  77. 

t  Herschel:  Investigation  of  the  Orbits  of  Double  Stars j 
Herschel:  Meteorology,  §  29. 
Whewell:  Researches  on  the  Tides. 

X  Farren,  e.g.  ■  The  Chances  of  Premature  Death  and  the  Value  of  Selection. 


1897.]  Opening  Address  by  the  President.  119 

largely  subjective  character.  This  objection  appears  to  me  to  be 
futile.  We  do  not  entrust  the  processes  of  the  Differential 
Calculus  to  him  who  has  merely  mastered  the  Binomial  Theorem ; 
and  the  use  of  this  method  by  competent  students,  disciplined  in 
the  practice  of  our  work,  may  confidently  be  expected  to  exhibit 
a  practically  uniform  result. 

The  necessity  may  be  urged,  in  passing,  of  presenting  in 
every  case,  the  original  facts,  purged  only  by  approved  methods 
from  errors  incidental  to  observation  and  classification,  and  placing 
in  juxtaposition  the  graduated  figures  determined  by  the  mode 
of  adjustment  which  appears  to  be  appropriate.  "We  should  then 
observe  how,  in  many  older  graduations,  important  and  capital 
features,  were  deliberately  (through  ignorance  or  pre-conception) 
obscured  =i=  or  lost,  especially  the  significant  change  in  the  rate 
of  mortality  at  early  adult  male  ages.  It  is  obvious  that, 
confirmed  as  this  fact  has  been  by  authentic  experience,  no 
formula  or  method  which  suppresses  it  can  be  in  conformity  with 
Nature.  Just  as  the  mathematical  formula  for  a  Curve  presents 
the  curious  phenomena  of  Isolated  or  Conjugate  Points  and  a 
Continuous  Line,  each  element  being  equally  and  essentially 
involved  in  the  equation  itself,  so  any  mathematical  expression 
of  uniformities  deduced  from  observations  on  Mortality  should 
include,  as  an  integral  constituent  of  its  construction,  the 
striking  phenomenon  I  have  mentioned.  This  consideration  once 
again  pronounces  that  the  expectation  of  a  mathematical  state- 
ment of  a  Law  of  Mortality  must  remain  within  the  sphere 
of  hope,  and  directs  our  anticipations  of  practical  success  more 
conclusively  to  the  resources  of  the  Graphic  Method. 

VIII.     Modes  of    Computation,  axd    their    Si-Mplificatiox 

AND    ExTENSIOX. 

Science  inevitably — and  as  a  guarantee  of  a  genuine  progress 
— tends  to  evolve  simpler,  and  therefore  more  general,  modes  of 
investigation  and  calculation  from  scattered,  cumbrous,  and 
isolated  forms.  We  can  appeal  to  both  the  mathematical  and 
physical  departments  of  knowledge  for  apt  and  suggestive 
illustrations  of  this  process. 

One  of  the  most  admirable  simplifications  in  Pure  Mathematics 
— important  in  its  consequences,  and  simple  in  its  form — was  the 

*  Dr.  Price,  e.g.  under  a  preconception,  arbitrarily  altered  the  decrements  of 
the  Northampton  table  between  the  ages  of  20  and  30.  (Journal  of  the  Institute 
of  Actuaries:  Vol.  v,  p.  284.) 
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suggestion  of  Harriott  *  in  1631  of  the  transposition  of  the 
members  of  an  equation  to  one  side  and  equating  to  zero. 

In  the  development  of  Functions^  we  perceive  the  Binomial 
Theorem,  which  Newton  confessedly  obtained  by  induction, 
comprehended  as  a  particular  case  in  Taylor^s  Theorem  in  the 
Differential  Calculus,  which  again  has  become  merged  in  the 
higher  mathematical  generalisations  of  Laplace  and  Lagrange. 
A  wider  and  successively  wider  formula  in  order  of  simplicity 
and  comprehensiveness  emerges  as  the  Science  proceeds. 

In  this  region,  I  need  only,  again,  refer  to  the  foundation  and 
development  of  the  Higher  Calculus  :  the  Scheme  of  Exhaustions 
of  the  Greek  Geometricians,  with  its  necessary  confirmatory 
supplement  of  the  Reductio  ad  Absurdum ;  the  Method  of 
Indivisibles  of  Cavalerius,  which  reduced  the  ancient  process  into 
a  compacter  compass,  and  relieved  it  of  the  verifying  encumbrance  ; 
and  the  absorption,  with  added  rigour  of  demonstration,  of  all 
these  symbolic  systems  in  the  Fluxions  of  Newton  and  the 
Infinitesimal  Calculus  of  Leibniz. f 

In  the  physical  Sciences,  the  relevant  process  consists  in  the 
introduction  of  a  simplification  of  the  problem  presented,  and  its 
graduated  extension  into  wider  generality  of  expression  by 
successive  approximation.  Newton's  solution  of  the  problem  of 
planetary  motions  entirely  depended  at  the  outset  on  a  conspicuous 
simplification  by  proving  that  homogeneous  material  spheres  acted 
as  though  their  masses  were  condensed  into  the  centres,  and  thus 
comprising  them  within  the  range  of  the  Law  of  Gravitation  as 
applicable  directly  to  infinitely  small  particles. 

Dr.  Halley  pursued,  in  1693,  the  correct  method  of  determining 
the  values  of  Life  Annuities,  which  had  previously  been  assessed 
by  guess-work,  by  combining  the  successive  probabilities  of 
survivance  with  the  factor  of  discount.  So  masterly  was  the 
command  of  mathematical  resources,  and  so  keen  and  ample  the 
gift  of  scientific  insight,  of  that  remarkable  man,  that  at  one 
felicitous  stroke,  he  laid  the  permanent  fortunes  of  our  Science 
in  the  construction  equally  of  the  basis  and  mode  of  deduction 
of  Annuity  computation.  But  in  each  series  of  calculations,  the 
summation  of  which  constituted  the  value  at  any  age,  he  was 
compelled  to  proceed  independently,  so  that  the  values  of  one 
series  failed  to  be  utilised  in  the  construction  of  the  rest.     Hence 

*  Ball:  A  History  of  Mathematics. 

t  Carnot:  Reflections  on  the  Metaphysical  Principles  of  the  Infinitesimal 
Analysis. 
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the  laborious  character  of  the  process  necessitated  the  limitation  of 
his  results  to  a  fragmentary  Table.  And  he  confessed  that  he 
perceived  no  method  of  generalisation  which  could  diminish  the 
vast  extent  of  toil. 

But  earlier,  in  1671,  the  illustrious  de  Witt  had  pursued  a 
similar,  though  apparently  a  a  equally  diseoutiuuous,  plan,  in  the 
Report  presented  to  the  States-General,  for  though  he  computed 
his  results  bv  combining  the  successive  values  of  Annuities- 
certain  with  the  Annual  probabilities  of  Death,  his  formula  is 
obviously  transformable  into  the  established  system  devised  by 
Halley. 

In  1654,  the  subtle  intellect  of  Pascal,  in  his  coiTespondence 
with  the  mathematician,  Fermat,  had  securely  based  the  foundation 
and  principles  of  the  Calculus  of  Probabilities^  and,  with  that 
instrumental  Science  thus  newly  created,  gifted  minds  were  alert 
to  prolong  its  power  into  practical  applications,  exhibited  in  our 
domain  bv  the  absolutely  independent  investigations  of  these  two 
distinguished  men.  To  whom  should  the  priority  of  originality 
be  conceded?  The  famous  Canon^  termed  Waring's  Rule,  which 
has  frequently  been  invoked  in  deciding  controversies  of  this 
character,  determined  priority  on  the  basis  of  Publication,  and  the 
scope  of  Publication  has  usually  been  accepted  as  defined  by 
public  announcement  through  the  press.  Judged  by  this  standard, 
Halley's  claim  would  possess  precedence,  but  seeing  that  de  Witt's 
Report  was  actually  printed  in  1671,  though  its  circulation  was 
limited  to  the  Members  of  the  States-General,  it  must  undoubtedly 
be  conceded  that  the  originator  of  the  principle  of  the  true 
method  is  de  Witt.*  We  hold  them,  however,  in  equal  honour, 
without  invidious  appraisement  of  merit;  and  the  discoveiT  ranks, 
in  its  degree,  within  the  category  which  has  been  rendered 
illustrious  by  the  independent  discovery  of  Newton  and  Leibniz 
in  the  Calculus;  the  suggestion  of  the  Undulatory  Theory  of 
Light    by   Eresnel    and  Young;    the  announcement    of   Natural 

*  Recent  investigations  into  the  early  history  of  Life  Contingencies  in  Holland 
have  been  fertile  of  interesting  discoveries.  We  now  learn  (i)  that  when  de  Witt's 
Treatise  was  presented  to  the  Assembly  of  the  States- General  of  Holland  and 
West  Friesland  in  1671,  it  was  at  once  ordered  to  be  officially  printed.  This  was 
done;  and  the  document  was  circulated  among  the  Members  of  the  States; 
probably  about  100  in  number;  (ii)  Extracts  from  the  Resolutions  of  the  States  of 
Holland  and  West  Friesland  were  regularly  printed  officially  shortly  after  the 
Resolutions  had  been  passed.  In  the  Volume  containing  Extracts,  dated  December 
1670,  de  Witt's  Report  again  appears  under  date  of  the  .30th  of  Jtily  1671.  This 
Volume  I  have  had  an  opportunity  of  inspecting,  and  copies  are  exceedingly  rare ; 
and  (iii)  the  manuscript  of  the  Treatise  still  remains  in  the  Archives  of  State  at 
the  Hague. 
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Selection  as  part  of  the  mechanism  of  Evolution  by  Darwin  and 
Wallace;  and  the  marvellous  intellectual  reach  of  power  of  Adams 
and  Le  Verrier. 

In  1725,  a  striking  simplification  was  effected  when  these 
isolated  Methods  wei-e  merged  into  the  wider  formula  by  which 
De  Moivre*  proceeded,  from  the  value  at  any  age,  to  deduce  the 
corresponding  value  at  the  next  younger  age. 

De  ^loivre  pursued  his  investigation  in  the  mode  which  the 
historiausf  of  Mathematics  describe  as  Rhetorical  Reasoning, 
where  the  process  is  conducted  in  language  without  the  inter- 
vention of  Symbols.  In  1742,  however,  Thomas  SimpsoU;]: 
though  adopting  the  same  procedure,  concluded  with  a 
mathematical  demonstration  in  which  the  modern  formula  is 
precisely  expressed  under  the  more  general  form  of  a  combination 
of  joint  lives.  It  is  not  difficult  to  pronounce,  with  authoritative 
certainty,  that  the  old  dispute  between  the  claims  of  De  Moivre 
and  Simpson  on  the  question  of  priority  of  conception  must  be 
decided  definitely  in  favour  of  the  former. 

The  Summation-formula  of  Lubbock, §  involving  Finite 
Differences;  that  of  "\Voolhouse,l|  including  Differential  Co- 
efficients ;  and  the  modern  methods  of  approximate  Valuation  of 
Annuity  and  Assurance  problems  by  means  of  Definite  Integrals^ 
are  interesting  examples  of  wider  and  more  simple  methods,  in 
gradual  succession  of  extension. 

The  history,  already  furnished,  of  the  Commutation  Method 
is  an  additional  illustration  of  this  development  in  simplicity  and 
capacity  of  form^  both  in  respect  of  its  substitution  for  more 
cumbrous  and  isolated  modes  of  computation,**  and  the  progressive 
improvement  of  the  Method  itself. 

And  regarding  the  subject  generally,  Thomas  Simpson, ff 
in  1742,  appears  to  have  been    the   first    writer    who   avowedly 

*  Auuuities  ou  lives :  a^;  =  v^j;  (1  +  a^+i) . 

The  distinguished  mathematician,  Euler, — as  we  learu  from  Todhuuter's 
History  of  the  Mathematical  Theory  of  Probability, — investigated  the  pi-oblem 
in  1760  (published  iu  1767),  and  showed  that  the  value  at  any  age  provided 
a  mode  of  immediately  determining  the  value  at  the  succeeding  age.  This 
conclusion  was  apparently  deduced  quite  iudependently  of  the  enquiries  of  his 
predecessors,  and  the  precise  form  of  the  modern  expression  is,  of  course,  at 
once  obtained  by  a  simple  algebraical  transformation. 

t  Ball :  A  History  of  Mathematics  :  Cap.  v. 

X  Simpson:  The  Doctrine  of  Annuities  and  Reversions. 

§  Journal  of  the  Institute  of  Actuaries;  Vol.  xviii,  p.  305. 

II  Journal  of  the  Institute:  Vol.  xi,  p.  301;  Vol.  xv,  p.  95. 

TT  Journal  of  the  Institute :  Vol.  xxiv,  p.  95 :  Vol.  xxvi,  p.  276    Vol.  xxvii,  p.  122. 
**  Journal  of  the  Institute:  Vol.  i,  p.  96*. 
ft  The  Doctriue  of  Annuities  and  Reversions. 
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attempted  to  devise  a  universal  system  of  procedure^  accompanied 
by  a  general  Notation^  without  restriction  to  the  incidents  and 
peculiarities  of  any  specialised  class  of  observations. 

IX. — The  Approximative  Character  of  Science. 

No  teaching  is  more  impressive  and  valuable  in  the  historical 
evolution  of  every  physical  Science  than  its  frank  confession  of 
the  approximate  character  of  its  processes  and  results. 

The  infinite  variety  of  Nature;  the  complex  combination  of 
Causes ;  the  consequent  intermixture  of  Effects ;  and  the 
bewildering  interactions  of  diverse  laws,  present,  even  in 
comparatively  simple  phenomena,  a  tangled  maze  to  the  baffled 
intellect,  while,  ever  existent  behind  the  seeming  chaos,  shine 
serene  simplicity  and  symmetric  precision. 

In  almost  every  mathematical  expression  in  physical  research, 
apparently  so  complete  and  definitely  inclusive,  a  vaster  number 
of  terms  are  rejected  through  mental  limitation,  than  the  sparse 
and  larger  terms  that  are  retained.  In  the  finest  development  of 
Science,— Astronomy, — the  problem  of  the  Three  Bodies  is  a 
purely  approximate  solution,  while  the  more  complicated  scheme 
of  attractions  existing  between  the  members  of  a  larger  system 
require  to  be  decomposed,  approximation  upon  approximation, 
into  separate  sections  involving  three  planets  only.*  No  planet, 
again,  exactly  conforms  to  Kepler's  laws,  which  only  hold  precisely 
true  of  infinitely  minute  bodies,  and  the  processes  applied  under 
the  Law  of  Gravitation  assume  that  each  planet  is  a  perfect 
ellipsoid  of  homogeneous  structure.  Professors  Thomson  and 
Taitf  have  furnished  a  most  impressive  lesson  of  pure  approxi- 
mation in  tlie  consideration  of  apparently  the  simplest  problem  in 
Statics, — the  employment  of  a  crowbar  in  raising  a  heavy  body ; 
and,  without  wearying  you  with  additional  illustrations,  the 
stamp  of  distinct  empiricism,  limitation,  and  conditionality  is 
impressed  upon  practically  every  physico-mathematical  result 
which  the  genius  of  the  race  has  contributed  to  the  opulent 
treasure-house  of  Science.  It  has  often  occurred  to  me  that  an 
Actuarial  student  would  commence  his  enquiries  into  our  special 
subject  with  a  mind  more  efficiently  trained  and  accustomed 
to  practical  considerations,  and  less  liable   to   be  misled  by  the 

*  Cheyne:    Treatise  ou  the  Planetary  Theory.      Godfray:    Treatise  on  the 
Lunar  Theory. 

t  Treatise  on  Natural  Philosophy.     Vol.  ii,  cap.  5. 
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decimal  fallacy,  as  I  may  term  it,  of  affected  and  baseless  precision, 
if  he  rendered  himself  familiar  in  some  degree  with  this  universal 
and  memorable  lesson  of  Scientific  truth. 

Sir  John  Leslie,*  in  1804,  raised  a  serious  warning  to 
physical  investigators  against  pretended  and  delusive  exactness: 
I  repeat  the  needed  caution  to  my  younger  colleagues,  and  point 
out  to  them  that  this  decimal  precision  is  not  merely  illusory 
and  impracticable,  but  is  absolutely  misleading  in  presenting  an 
ostentatious  appearance  of  exactitude  to  which  no  valid  pretension 
can  be  raised.  And  to  mention  a  small,  perhaps,  but  significant 
illustration,  I  yet  hope  to  survive  the  time  when  the  idle  parade 
of  decimals  in  our  Valuation  results  will  be  discarded  as  an  error. 
But  let  me  not  be  misunderstood.  A  sound  mathematical 
equipment  is  essential  to  a  successful  prosecution  of  our  labours 
in  any  useful  form,  but  the  teaching  which  I  urge  with  earnest- 
ness upon  our  younger  members  is  that  mathematical  processes 
are  simply  instruments  to  be  employed,  over  which  judgment, 
experience,  and  a  practical  acquaintance  with  the  aff'airs  of  life 
and  with  the  necessary  limitations  of  our  work  should  preside  in 
autocratic  and  unquestioned  power.  Even  in  the  purer  realms  of 
Geometry,  we  are  attended  by  the  spirit  of  approximation,  for 
the  ideas  to  which  our  reasonings  apply  possess  no  reality  in 
Nature,  but  are  simply,  so  to  speak,  the  intellectual  limits  of 
sensible  quantities  and  qualities.  The  character  of  rigorous 
exactness  is  secured  because  the  elements  of  calculation  are  ideal. 

X.     The  Language  of  Science. 

The  exposition  of  the  evolution  of  a  Science  usually  includes 
a  reference  to  the  Scheme  of  Language  which  embodies  and 
perpetuates  its  discoveries;  and  this  custom  I  venture  to  pursue 
in  relation  to  our  Professional  Speech. 

The  advance  of  knowledge  requires  to  be  expressed  in  clear 
and  definite  Propositions,  compacting  into  manageable  masses 
individual  and  isolated  facts;  but,  in  addition,  is  demanded  a 
system  of  Nomenclature  and  Terminology,  which  constitutes  the 
current  coin  of  mental  gains,  and  provides  a  simple  and  expressive 
medium  of  intellectual  intercourse. 

In  the  Symbolic  Notation  which  now  dignifies  the  Science  of 
Life  Contingencies,  we  possess,  I  conceive,  a  scheme  of  abbre- 
viated language  which  is  at  once    simple,   lucid,    definite,    and 

*  An  Experimental  Enquiry  into  tlie  Nature  of  Heat :  Note  iv. 
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connected.  The  visual  relief  and  mental  gain  are  almost  startling 
when  we  pass  from  the  bizarre  pages  of  Milne  with  their  bewil- 
dering maze  of  eleven  different  forms  of  type  to  the  adequate  and 
congruent  system  in  which  we  are  now  competent  to  present  our 
processes  and  results.  The  advantage  I  have  mentioned  is  not  merely 
the  exhibition  of  symmetry  to  the  eye^  but  that  distinctive  aid 
in  investigation  which  accompanies  every  wise  and  organic  reform 
of  language;,  in  mental  relief,  intellectual  clearness,  and  enlarged 
power  of  concentration.  But  when  we  turn  from  this  admirable 
lexicon  of  symbols  to  our  current  Nomenclature,  we  descend  from 
the  cultured  pages  of  the  philosopher  to  the  cumbrous  dialect  of 
the  peasant.  What  consistent  or  adequate  significance  is  con- 
veyed in  our  "^net^^,  "  mathematical'^  or  ^^risk"  premium? 
Where  is  the  inevitable  appropriateness  or  precision  of  meaning 
in  our  "office"  or  "  gross  ^•'  premium  ?  And  we  attain  the  acme 
of  linguistic  barbarity  in  that  abhorrent  term,  the  "  loading.^' 
Our  scientific  language  should  fulfil  the  requisites  of  precision 
and  consistency  in  the  work  of  specialists,  and  of  freedom  from 
alien  connotations  when  our  words  are  uttered  by  the  laymen 
whom  we  teach. 

The  Criteria  of  a  Scientific  language  have  been  adequately, 
and  almost  finally,  expounded  by  Whewell=?=  and  John  Stuart 
Mill, t  to  whose  authority  all  cultured  scientists  appeal;  audi 
shall  not  despair  of  the  advent  of  the  time  when  the  sagacious 
and  constructive  skill  whicli  has  elaborated  our  refined  scheme  of 
analytical  speech  refurbishes  these  unpresentable  expressions,  or 
rather  substitutes  a  more  consonant  triad  of  technical  terms. 

XL  The  Benefit  of  Science  to  the  Community. 

In  no  portion  of  Bacon's  Novum  Organum  does  his  language 
assume  a  more  sonorous  and  dignified  expression  or  his  predictions 
a  more  vivid  and  impressive  tone  than  in  those  inspiring  passages 
which  expound  the  social  benefits  conferred  by  Science  and 
expatiate  upon  the  widening  area  over  which  her  future  successes 
should  beneficently  extend. 

And  following  this  custom,  which  has  been  observed  by 
historians  of  Science  down  to  Herschel  and  Whewell,  I  conclude 
this  portion  of  my  Address  with  a  few  brief  reflections  in  adapta- 
tion of  such  a  survey  to  our  special  work. 

*  Aphorisms  on  the  Language  of  Scituce  :  Xov.  Org.  Rcnov. 
t  A  System  of  Logic :  VoL  ii.,  Lib.  iv.,  cap.  4  to  6. 
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I  need  only  summarily  refer  to  the  vast  practical  scheme  of 
Assurance  which  our  principles  have  founded^  directed,  and 
expanded,  with  its  countless  social,  economic,  and  even  political 
consequences;  and  addressing  myself  to  a  more  specialised 
subject,  I  point  with  admiration  to  the  commercial  and  financial 
advantages  to  the  community  which  the  introduction  of  Market 
Values,  by  the  appropriate  adaptation  of  Actuarial  principles,  has 
permanently  created.  The  history  of  this  feature  is  deserving  of 
a  momentary  chronicle.  In  the  earlier  writers,  the  purchase  and 
sale  of  Life  Interests  were  based  exclusively  upon  pure  Annuity- 
Values.*  In  the  Treatises  of  De  Moivref  in  1752  and  Dodson  j  in 
1753,  we  discover  for  the  first  time  a  solution  of  the  problem  in 
which  Life  Assurance  was  involved  as  an  illustrative  element ;  but 
the  purchaser  became  his  own  Assurer.  The  absence  or  im- 
perfect conception  of  a  general  Assurance  system  must  naturally 
be  remembered  when  considering  these  attempts.  It  was  only  in 
1825  that  Griffith  Davies§  first  practically  solved  the  problem  as 
the  commencing  stage  of  a  varied  and  exhaustive  application. 
Davies  deduced  his  result  from  first  ])rinciples,  and  it  is  interesting 
to  observe,  as  was  subsequently  pointed  out,||  that,  by  means  of 
the  Conception  of  Analogy, — so  fertile  an  instrument  of  discovery 
in  the  advance  of  Science, — he  might  have  detected  the  process 
by  comparison  with  the  "  Sinking-fund  "  factor  in  the  valuation 
of  an  Annuity-Certain. 

I  recall,  too,  the  memorable  monetary  advantage  to  the  Public 
Funds  which  our  first  President^  established,  when,  in  1819, — 
guided  by  the  Conception  of  Appropriateness  of  data, — he 
denounced  the  employment  of  the  Northampton  Table  in  the 
grant  of  Government  Annuities. 

And  another  illustration  may  be  adduced  of  the  practical 
efficiency  of  our  methods  for  commercial  purposes,  in  the 
admirable  and  conclusive  researches,  commenced  in  1859,  into 
the  Probabilities  of  Issue  deduced  from  the  records  of  Peerage 
Families,**  which  have  rendered  numberless  interests  marketable 
to  which  no  definite  value  had  previously  attached. 

*  Journal  of  the  Institute  of  Actuaries :  Vol.  vli,  p.  136. 
t  Treatise  on  Annuities  :  4tli  edition. 
J  Mathematical  Repository. 

S 1 :  Treatise  on  Annuities :   cap.  iv.,  §  5. 

^   d+p 

II   Journal  of  the  Institute:  Vol.  xx,  p.  435. 

^  Journal  of  the  Institute  :    Vol.  x,  p.  147. 

**  Journal  of  the  Institute:  Vol.  viii,  p.  127;   Vol.  x,  p.  181;  Vol.  xii,  p.  185; 

and  Vol.  xxi,  p.  406. 
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It  will  summarily  be  observed  that  the  examples  and 
applications  of  Actuarial  principles  which  I  have  described 
throughout  this  Address,,  amply  and  impressively  exemplify  a 
general  criterion  of  Science  in  the  progressive  advance  from  the 
Isolated  to  the  Combined  ;  from  the  Complex  to  the  Simple  : 
from  the  Homogeneous  to  Heterogeneity  both  of  structure  and 
method. 


XII. — The  Character  and  Aims  of  the  Actuarial  Student. 

The  advance  of  Science,  and  the  specialised  Education  of  the 
enquirer,  proceed  in  mutual  interaction.  Enhanced  resourcefulness 
of  investigation  ensues  as  the  accumulated  facts  and  laws  become 
added  to  the  armoury  of  research.  Defective  processes  assume  a 
keener  precision  and  pliability ;  each  happy  interpretation  and 
generalisation  of  Nature  preludes  a  wider  amplitude  of  survey 
and  more  assured  confidence  of  insight ;  the  intellectual  obedience 
of  man  to  the  teachings  of  Nature  becomes  transformed  into  a 
supremacy  of  power;  and  thus,  besides  conferring  an  exacter  and 
more  refined  character  upon  the  Science,  Man  himself,  as  the 
Minister  et  Interpres  Naturse,  in  Bacon^s  phrase^  graduallv 
becomes  possessed  of  a  finer  sagacity  in  search,  a  developed  skill 
in  method,  and  a  more  vigilant  vision  of  Ends. 

And  the  historians  of  Science  naturally  deduce,  from  their 
survey  of  research,  the  assemblage  of  attributes,  which  distinguish 
the  genuine  cultivators  of  this  systematised  form  of  knowledge. 
In  pursuance  of  this  customary  course,  I  venture  to  address  a 
few  reflections,  specially  and  earnestly,  to  my  younger  colleagues  ; 
and  though  most  of  us  cannot  hope  to  emulate  the  commandins: 
qualities  of  the  Masters  who  have  contributed  to  the  development  of 
our  work,  we  may  yet  gain  courage  from  the  circumstance  that 
the  characteristics  they  displayed  must  exist,  though  onlv  in 
potential  germ,  in  every  student  who  has  rightly  discovered  his 
vocation  or  calling  in  our  sphere.  And  those  higher  qualities 
which  win  our  unstinted  admiration,  constitute  the  Ideal  form 
towards  which,  though  we  may  only  dare  to  cast  a  wistful  regard, 
we  yet  sedulously  and  hopefully  direct  our  way.  And  despair  is 
banished  by  the  thought  that  progress  in  all  Sciences  presents  a 
corresponding  aspect,  enlarging  in  vivid  contrast  with  each 
advancing  stage,  and  that  not  simply  in  Ethics,  but  also  in  Intellec- 
tual and  Practical  work,  eveiy  movement  of  memorable  achievement 
in  History  and  Life  has  become  the  more  pui'ified,  stimulated^  and 
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enriched  as  the  Ideal  End  assumed  a  minuter  distinctness  and 
glowed  with  a  steadier  and  serener  light.  In  the  Historj-  of  our 
Profession  we  may,  I  think,  distinguish  three  definite  stages  of 
development  of  character  and  equipment:  the  Mathematical;  the 
Administrative;   and  the  Financial. 

(i)  In  the  primitive  period,  the  Actuary  was  chiefly  a 
Mathematician^*  from  the  necessity  of  the  case  and  in  the  absence 
of  that  practical  exhibition  of  Actuarial  principles  which  the 
system  of  Life  Assurance  embodies.  His  pursuit  was  mainly  that 
of  calculation,  based  upon  the  application  of  established 
mathematical  processes  to  the  novel  materials  of  mortality 
statistics  which  had  then  assumed  a  collected  form. 

(ii)  More  practical  considerations  gradually  emerged,  as  I 
have  shown  in  the  solutions  of  De  Moivre  and  Dodson,  in  1752 
and  1753,  which  introduced  within  our  sphere  commercial 
elements,  like  market  values,  and, — with  the  elaboration  of  the 
system  of  Assurance,  in  which  his  principles  discovered  their 
fullest  sway,  involving  subtle  Actuarial  problems  of  rational 
premiums,t  Valuations,  and  Distribution  of  Profits, — the  Actuary, 
while  retaining  his  special  character,  gradually  added  the  attribute 
of  an  Administrator,  and  thus  united  to  the  mathematical 
aptitude,  a  practical  knowledge  of  large  business  afi"airs  and 
contact  with   financial  and   economic    problems. 

(iii)  At  the  present  day,  we  perceive  a  further  and  very 
definite  transformation  where  general  skill  in  Finance  and 
practical  mastery  of  financial  questions  have  assumed  an  imperative 
supremacy.  But  an  acquaintance  with  problems  of  finance  will 
be  absolutely  impotent  if  confined  to  theoretic  study.  The 
student  of  our  Profession  must  now,  more  sedulously  than  ever, 
mix  with  men  in  business  enterprise,  and  learn  from  mastered 
experience  in  the  world  itself,  the  modes  of  dealing  with  financial 
subjects  and  the  methods  and  meaning  of  financial  work. 
Seclusion  in  the  study  implies  exclusion  from  the  bracing 
rivalries  and  the  highest  usefulness  of  Professional  life ;  a  strict 
devotion  to  the  region  of  pure  mathematics  paralyzes  the  tact 
and   practical    skill   which    are    essential    to    the    estimation    of 

*  As  the  Science  of  Xumbei's  is  tlie  basis  of  every  mode  of  Actuarial  work, 
early  speculations  aucl  applications  constituted  a  rich  armoury  of  weapons  with 
which,  as  ohser\'ations  became  more  complete  and  specialised,  succeeding  enquirers 
could  successfully  attack  the  increasing  complexity  of  questions  which  the 
progress  of  our  science  produced.  The  investigations  of  Daniel  Bernouilli  in 
1760,  of  D'Alembert  in  1761,  and  of  Laplace  in  1812,  into  the  mortality  due  to 
smallpox,  are  instructive  examples  of  mathematical  skill  applied  to  limited  data. 

t  Gompertz:  Memoir  of  1820. 
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probable  evidence :  and  in  obedience  to  the  great  Law  of 
Distribution  of  Force^  the  specialised  cultivation  of  the  Mind, 
without  the  concurrent  development  of  Feeling  and  of  Interest 
in  Humanity,  produces  but  a  fragmentary  and  unfinished 
man. 

I  counsel  the  young  members,  with  sincere  and  earnest 
hopefulness,  to  acquire  this  direct  and  practical  financial  training, 
and  I  am  confident  that  the  resources  of  the  Institute,  which 
should  be  ever  vigilant  of  the  appropriate  education  of  its 
youthful  Alumni,  will  speedily  devise  a  plan  of  wisely  guiding 
them  in  this  specialised  direction,  where  their  prosperous  and 
honourable  usefulness  distinctly  and  permanently  lies. 

The  essential  aim  of  our  general  and  professional  life  is  the 
quest  of  a  genuine  system  of  Education;  the  appropriate  and 
laborious  educing  of  the  faculties  we  possess;  the  provision  of  an 
organised  method  of  training  enquirers  to  collect  and  elaborate 
knowledge  for  themselves;  so  that  we  may  become,  to  adopt  a 
figurative  expression,  not  mere  mental  sponges  capable  of 
absorbing  a  vast  amount  of  knowledge,  but  unhappily  simply 
competent  of  discharging  it  minutely  as  it  was  acquired,  somewhat 
the  muddier  perchance  from  the  process:  but  rather  that  our 
minds  should  assume  the  functions  of  a  Chemical  Laboratory 
where  supplies  of  information  constitute  merely  the  crude 
materials  which  the  subtle  Alchemy  of  the  Intellect  and  the 
Practical  Power  shall  convert  into  fresher  and  more  fiuislied 
forms. 

We  possess  admirable  Text-Books  of  our  Science,  worthy 
of  the  honom-ed  position  which  the  Institute  fulfils,  but  the  mere 
mental  absorption  of  a  Text-Book,  however  exhaustive  be  its 
treatment  and  extensive  its  scope,  will  leave  the  student  a 
commonplace  storehouse  of  garnered  knowledge  which  remains  in 
the  precise  condition  in  which  it  was  imbibed,  void  of  stimulating 
energy,  impotent  as  an  active  instrument  of  mind.  Search  vour 
Text-Books  for  hints  and  directions,  but  sedulously  pursue  the 
real  and  sovereign  mode  of  education  in  studying  the  original 
works  of  the  great  ^Masters  themselves;  in  following  the  researches 
which  enrich  our  Journal;  and  seeking  to  employ  all  these 
acquisitions  both  as  stable  elements  of  learning  but  essentially  as 
means  of  sharpening,  invigorating,  and  guiding  the  activity  and 
vind  perceptiveness  of  your  individual  powers.  A  minute 
fragment  of  original  thoughtful  eff"ort  outweighs,  in  the  true  scale 
of  educative  purpose,  the  vastest  accumulation  of  unassimilated 
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and   mechanical    facts.     An    Echo,  though    precisely   articulate, 
is  yet  but  a  repeated  Voice. 

There  is,  unhappily,  no  example  so  common  as  that  of  men 
who  fancy  that,  by  introducing  into  their  speech  the  terms  of 
Philosophy  and  Science,  they  are  conversing  in  a  philosophic  and 
scientific  mode,  and  the  sole  corrective  of  this  mischief  is  the 
study  of  original  and  fruitful  works  with  alert  and  teachable 
intelligence.  Even  the  moral  qualities  of  patience  and  humility 
which  such  a  study  involves  constitute  an  ennobling  education  of 
permanent  value  and  hope.  We  thus  learn,  again,  the  impotency 
of  that  glib  assumption,  fatal  both  in  Theology  and  Life,  and 
too  prevalent  in  this  thoughtless  age,  that  the  deepest  and  widest 
problems  are  capable  of  expression  within  the  narrow  boundaries 
of  a  summary  dogmatic  statement.  We  gain  the  helpful  and 
steadying  conviction  that  social,  professional,  and  scientific 
questions  are  usually  of  too  profound  an  import  to  become 
adequately  compressible  into  a  portable  formula,  however  specious 
and  ingenious;  and  I  can  never  hear,  in  the  discussion  of 
comprehensive  and  complex  problems,  whether  of  life  or  professional 
work,  the  frequent  assertion,  to  employ  the  current  phrase,  that 
the  solution  lies  within  the  compass  of  a  ^'  nutshell",  without 
humbly  thinking  that  the  nutshell  measures,  not  the  dimensions 
of  the  question  but,  rather  the  character  and  capacity  of  the 
speaker's  head. 

I  finally  urge  the  importance  of  the  student  attending  our 
debates,  and  modestly  taking  a  part  in  our  discussions.  He  will 
never  fail  of  a  kindly  and  cordial  reception;  even  a  single 
question,  derived  from  the  speaker's  own  freshness  of  enquiry 
and  reflection,  is  often  of  matenal  service  to  us  all, — the  "prudens 
interrogatio''  which  is  not  infrequently  the  "dimidium  scientire"  ;  * 
and,  moreover,  an  early  participation  in  debate,  conducted  solely 
in  the  pursuit  of  Truth,  affords  steadiness  of  conception,  readiness 
of  resource,  flexibility  of  utterance,  and  that  modest  self-reliance, 
which  so  largely  determine  the  complete  command  of  all  our 
powers. 

XIII. — Conclusion. 

In  thus  concluding  the  task  which  I  assigned  to  myself  in 
this  Address,  the  reflection  naturally  arises,  as  I  survey  the  course 
I  have  traversed,  that,  with  fragmentary  knowledge  and  im])erfect 

*  Bacon:  De  Augmentis  Scientiarum:  Lib.  v,  cap.  3. 


1897.]        An  Inrestigiition  of  some  of  the  Methods,  <S"c.  131 

enquiry,  I  have  attempted  too  vast  and  intricate  an  enterprise, — 
a  local  pilot  steering  liis  vessel  amid  perilous  and  unnavigated 
seas, — but  a  generous  interpretation  of  a  feeble  effort  will,  I  am 
confident,  ensue  in  the  remembrance  that  motives  of  surpassing 
interest  have  impelled  me  in  this  quest  :  a  sincere  affection  for 
our  great  Institute,  in  whose  honour,  devotion  and  labour  can 
recognise  no  bounds  ;  a  deepening  pride  in  our  traditions  of 
memorable  public  usefulness,  and  of  strenuous  and  unresting  toil 
in  fashioning  the  structure  of  Science  which  we  now  inherit  as  an 
honourable  Trust ;  a  profound  personal  concern  in  the  fortunes  of 
the  younger  Members  of  our  Body,  destined  to  receive,  and 
worthily  uplift,  the  torch  of  knowledge  from  our  passing  hands  ; 
and  an  ambition  to  kindle  within  their  minds  a  vivid  sympathy 
with  the  high  vocation  of  an  Institute  whose  signal  services  in  the 
past  are  authentically  prophetic  of  an  even  ampler  history  in  the 
future,  and  a  yet  loftier  station  in  the  hierarchy  of  Institutions 
devoted  to  the  Common  Weal. 


(I).  All  Investigation  of  some  of  the  Methods  for  deducing  the 
Rates  of  Mortality,  and  of  Withdraical,  in  Years  of  Duration; 
with  (II)  the  Application  of  such  Methods  to  the  computation 
of  the  Rates  experienced,  and  the  Special  Benefits  granted,  hy 
Clerks'  Associations.  By  Thomas  G.  Ackland,  Felloio  of 
the  Institute  of  Actuaries. 

(I).  Investigation  of  Methods  for  deducing  the  Rates 
OF  Mortality  and  of  Withdrawal  in  Years  of 
Duration. 

(a).    Period  of  Observation  limited  by  Calendar  Years.* 

{Continued  from  page  96.) 

Special    characteristics    of    Illustrative    Experience,   as 
distinguished  from  those  of  assured  lives  generally\ 

This  subject  may  be  conveniently  considered  under  two 
headings;  (1)  as  to  the  actual  or  assumed  age  at  entry  (2)  as  to 
the  distribution  of  entrants  and  emergents  over  the  year  of 
duration  current  at  entry  and  exit. 

*  From  some  remarks  made  in  the  discussion  which  followed  the  reading  of 
this  essay,  it  seems  necessary  to  point  out  that  the  limitation  of  the  period  of 
observation  within  complete  calendar  years  is  not  to  he  confounded  with  the 
tabulation  and  scheduling  of  the  facts  according  to  the  "calendar  year"  method. 
In  both  sections  (A)  and  (15)  of  this  paper  the  facts  are  tabulated  according  to 
"policy -years,"  or  years  of  duration;  but  in  section  (A)  the  observations  included 
are  comprised  within  an  integral  number  of  calendar  years,  the  period  actually 
selected  for  illustration  being  from  1  January  1S88,  to  31  December  1892. 

K    2 
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(1)  As  TO  THE  Age  at  Entry. 

It  will  have  been  seen  that  the  experience  here  tabulated  is 
set  out  throughout  according  to  office  ages  at  entry  and  years  of 
duration.  This  is  a  very  convenient,  and  seems  to  be  the  most 
appropriate,  course,  in  a  case  such  as  that  here  dealt  with,  where 
the  experience  of  an  Association  is  investigated,  and  the  results 
applied  to  the  valuation  of  its  own  risks;  for  the  rates,  as  deduced, 
can  be  applied  to  the  computation  of  valuation  factors  tabulated 
in  the  same  form;  and  the  cases  for  valuation  being  similarly 
scheduled  (according  to  office  age  at  entry  and  years  of  duration 
as  at  date  of  valuation)  these  factors  can  be  directly  applied  in 
valuing  the  risks,  as  is  more  fully  shewn  in  Part  II  of  the 
present  paper.  No  assumptions  are  then  involved  as  to  the  age 
at  entry,  nor  does  any  question  arise  as  to  the  ages  at  date  of 
valuation.  The  only  assumption  made  seems  to  be  that  the 
actual  entry  ages  of  the  members  in  force  at  the  date  of  valuation, 
bear  the  same  relations,  on  the  whole  (whether  in  excess  or 
defect)  to  their  office  ages,  which  obtained  in  the  general  body  of 
lives  investigated  over  the  past  quinquennium;  and  it  does  not 
appear  to  be  material  whether  the  office  ages  were,  in  point  of 
fact,  taken  as  at  next,  or  last,  or  nearest  birthdays,  so  long  as 
the  same  general  relations  hold  good  throughout. 

When,  however,  the  case  of  lives  in  an  assurance  office  is 
dealt  with,  and  especially  in  the  case  where  the  aggregate 
experience  of  several  distinct  companies  is  under  investigation, 
these  considerations  do  not  hold  good;  and  the  office  age  at  entry 
appears  to  be  no  longer  a  safe  or  trustworthy  basis.  This  would 
appear  to  be  especially  the  case  where  the  experience  is  deduced 
and  tabulated  in  years  of  duration.  Several  suggestions  have 
been  made  as  to  the  most  appropriate  method  of  determining  the 
ages  at  entry  in  such  a  case ;  and  a  brief  consideration  of  some  of 
the  methods  suggested  may,  perhaps,  be  useful. 

There  seems  to  be  a  general  agreement  as  to  the  desirability, 
in  the  words  of  Mr.  Whittall  {J. I. A.,  xxxi,  166)  of  adopting 
"that  method  of  determining  the  ages  at  entry  which  most 
nearly  agrees  with  the  actual  ages  of  the  assured  at  entry." 
Among  the  methods  that  have  been  suggested  are  that  of  (1) 
"Nearest  Age  at  Entry,''  called  by  Dr.  Sprague,  "commencing 
age,"  and  adopted  by  him  in  an  illustrative  experience  (given  in 
J.I.A.,  xxxi,  208);  that  of  (2)  "Mean  Age  at  Entry,"  stated  by 
Messrs.   G.    F.    Hardy   and    Rothery    {J. I. A.,   xxvii,    165);    and 
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that  of  (3)  "Nearest  Age  at  nearest  31  December/^  given  by 
Mr.  G.  King  {J.I. A.,  xxvii,  218).  These  methods  may  be 
concisely  stated,  and  their  relative  advantages  briefly  considered. 

(1)  The  "Nearest  Entry  Age''  is  simply  arrived  at  by  taking 
the  age  as  at  the  birthday  nearest  to  the  actual  date  at  entry. 
The  amount  of  divergence  from  the  true  age  at  entry  cannot 
exceed  six  months,  the  gi-eatest  ditference,  of  course,  arising  when 
the  birthday  precedes  or  follows  the  date  of  entry  by  an  interval 
of  half  a  year.  This  method  gives  results  which  compare 
very  favourably  with  those  deduced  by  other  assumptions.  It 
would,  however,  appear  that  where  a  large  proportion  of  the  lives 
have  a  tendency  to  enter  near  their  next  birthdays,  the  true  ages  at 
entry  will  on  the  whole  be  somewhat  overstated  by  the  Nearest 
Age  Method,  as  all  such  cases  will,  by  that  method,  be  taken  as 
at  entry  age  next  birthday.  Judging,  however,  from  the  table 
given  by  Mr.  Whittall  {J.I. A.,  xxxi,  187)  of  the  experience  of 
the  Clerical,  Medical,  and  General  Office  in  this  respect,  as 
regards  entrants  in  the  two  years  1853-4  and  1886-7,  it  may 
be  considered  that  this  tendency  of  the  method  in  question  to 
overstate  the  age  at  entry  is  not  in  practice  sufficiently  marked 
to  affect  the  accuracy  of  the  results. 

(2)  The  "Mean  Age''  is  arrived  at  by  deducting  the  calendar 
year  of  birth  from  the  calendar  year  of  entry.  Here  the  divergence 
from  the  true  age  at  entry  may  be  almost  a  year;  the  greatest 
difference  arising,  in  excess,  where  the  date  of  entry  is  at  the 
beginning,  and  the  date  of  birth  at  the  end,  of  the  calendar  year 
(a  very  unusual  case) ;  and,  in  defect,  where  the  birthday  is  at 
the  beginning,  and  the  date  of  entry  at  the  end,  of  the  calendar 
year  (a  not  unusual  case).  Some  objections  to  this  method  have 
been  stated  by  Mr.  AVhittall  and  the  late  Mr.  Sunderland 
(/.I.J..,  xxvii,  191,  193);  but  judging  from  the  table  (already 
refeiTed  to)  published  by  Mr.  '\Miittall,  it  gives  in  practice  very 
good  results.  It  is,  however,  clearly  inferior  in  point  of  accuracy 
to  the  method  of  nearest  ages. 

(3)  The  modification  of  the  Nearest  Age  Method,  as  suggested 
by  Mr.  King,  proceeds  upon  the  plan  of  taking  the  "Age  at 
Entry"  as  the  age  which  falls  on  the  birthday  nearest  to  the 
nearest  31  December  at  entry.  This  takes  practical  effect  by 
fixing  the  age  at  entry,  in  the  case  of  entrants  in  the  first  half  of 
a  calendar  year,  at  the  birthday  which  falls  in  the  year  made  up 
of  the  current  and  the  preceding  half-years;  and,  in  the  case  of 
entrants  in  the  second  half  of  a  calendar  year,  at  the  birthday 
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which  falls  in  the  year  made  up  of  the  current  and  the  following 
half-years.*  The  results  may  diflFer  by  almost  a  year  from  the 
true  entry  ages,  the  greatest  difference  arising,  in  excess,  where 
the  date  of  entry,  in  second  half-year,  immediately  follows  the 
birthday  in  the  first  half-year  (a  very  unusual  case);  and,  in 
defect,  where  the  date  of  entry  in  first  half-year  immediately 
precedes  the  birthday  in  the  second  half  year  (a  by  no  means 
unusual  case).  This  method  has,  as  I  understand,  been  proposed 
particularly  for  the  investigation  of  the  experience  of  an  office  in  an 
inter-valuation  period,  and  not  as  specially  suited  for  the  aggregate 
experience  of  assured  lives.  It  will  probably,  however,  give  on 
the  whole  good  results:  but  is  clearly  inferior  to  the  method  of 
Nearest  Ages. 

In  order  to  show  graphically,  and  in  a  tabular  form,  the  effect 
of  adopting  these  three  methods,  I  append  a  comparative  statement 
of  the  results  arrived  at,  on  different  assumptions  as  to  the  date  of 
entry  and  the  birthdays  of  the  entrants.  In  column  (1)  I  have 
graphically  delineated  the  calendar  year  with  quarterly  or  half- 
yearly  divisions;  and  the  letters  (e)  and  [b)  represent  respectively 
the  dates  of  entry  and  of  the  birthday,  the  incidence  of  each  being 
supposed  to  occupy  a  mean  position  in  the  divisions  in  which  they 
are  respectively  located.  In  column  (2)  I  have  set  out  the  office 
age  at  entry  next  birthday,  which  I  have  taken  as  {x)  throughout; 
and  in  column  (3)  is  given  the  true  average  age  at  entry,  as  deduced 
from  the  mean  positions  of  the  date  of  entry  and  of  the  birthday 
in  column  (1).  In  columns  (4),  (6)  and  (8)  I  have  given  the 
''Age  at  Entry '"'  as  deduced  by  the  ''Mean  Age"  method,  Mr. 
King^s  method,  and  the  "Nearest  Age"  method;  and  in  columns 
(5),  (7)  and  (9)  I  have  stated  the  divergence  betw^eeu  the  ages  so 
estimated  and  the  true  ages  as  given  in  column  (3).  For 
convenience,  the  cases  are  separately  tabulated  and  summarized 
where  the  date  of  entry  respectively  precedes  and  follows  the 
birthday  in  the  same  calendar  year. 

*  I  cannot  entirely  agree  with  the  conclusion  of  Mr.  Whittall  {J. I. A.,  xxxi, 
18-i),  that  this  nietliod  may  be  classed  as  one  of  "mean  ages";  ami  Mr.  King  has 
himself  expressed  his  dissent  from  this  view  {J.T.A.,  xxxi,  201).  The  method,  as 
stated  by  Mr.  King,  gives,  not  true,  but  modified  "mean  ages",  which  coincide 
with  those  arrived  at  by  deducting  the  year  of  birth  from  the  year  of  entry,  in 
the  case  only  lohere  both  years  are  reckoned  from  1  July  to  30  June.  If, 
however,  the  method  be  so  applied  as  to  deduce  the  ages  which  fall  on  the 
birthdays  nearest  to  the  nearest  30  June  to  the  dates  of  entry  (a  modification 
contemplated  by  Mr.  King,  J. I. A.,  xxvii,  218),  the  results  \\\\\  in  that  case 
precisely  coincide  with  true  "mean  ages,"  computed  by  deducting  the  calendar 
years  of  birth  from  the  calendar  years  of  entry.  I  am  also  unable  to  agree  with 
Mr.  King  that  the  error  of  age  can  never  exceed  six  months.  This  seems  to  me 
to  be  demonstrably  inaccurate,  at  least,  as  regards  the  age  at  entry,  with  which 
alone  I  am  now  concerned;  and  I  can  only  suppose  that  Mr.  King  is  referring  to 
the  average  error,  and  not  to  individual  cases  of  deviation. 


1897.]  for  deducing  the  Rates  of  Mortality,  i^c.  135 

Comparative  Statement  shoioing  results  of  different  methods  of 
estimating  Ages  at  Entry,  according  to  the  distribution  of  the 
Date  of  Entry,  and  the  birthday,  in  the  calendar  year  of  entry. 
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(1)  Date  of  Entrj  preceding  Birthday  in  Calendar  Year. 
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(2)   Date  of  Entry  following  Birthday  in  Calendar  Year. 
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The  ao:£:re2;ate  results  over  the  12  cases  cited^  are  identical  by 
the  three  methods,  giving  an  average  entry  age  of  {x—\),  which 
agrees  also  with  the  true  average  age  at  entry  of  the  12  cases. 
But,  looking  at  the  cases  in  detail,  and  bearing  in  mind  that  the 
12  typical  examples  given  will  not  be  equally  numerous  in  actual 
experience,  the  great  superiority  of  the  "Nearest  Age''  method 
will  be  readily  seen  by  comparison  of  the  column  (9)  with  columns 
(5)  and  (7).     It  may,  however,  be  added  that  the  cases  which 
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will  be  likely  to  be  relatively  most  numerous  (at  least,  in  the 
ordinary  case  where  premiums  are  quoted  for  integral  ages  only) 
will  be  those  numbered  (1),  (2),  (5),  and  (10);  and  it  will  be 
noted  that  in  these  four  typical  cases,  the  "Nearest  Age'^  method 
always  overstates  the  age  at  entry  (by  taking  it  at  next  birthday); 
while  both  the  Mean  Method  and  that  of  Mr.  King  overstate  the 
age  in  three  of  the  typical  examples,  and  understate  it  in  the 
fourth  case. 

I  cannot  here  consider  this  question  further;  but  these  brief 
remarks  and  the  appended  statement  may,  perhaps,  be  of  some 
service  in  elucidating  the  points  involved. 

(2)  Distribution  of  Entrants  and  Emergents   over  years 
OF  duration  current  at  entry  and  at  exit. 

Reverting  now  to  the  coin])arat  ive  statement  of  aggregate  numbers 
exposed  to  risk,  as  deduced  by  the  three  methods  exem])lified 
in  Schedules  (B),  (C),  and  (D)  or  (E),  it  is  to  be  remarked  that, 
in  the  particular  experience  here  investigated,  the  members' 
contributions  are  payable  at  short  periodical  intervals;  and  there 
is  no  apparent  reason  why  cases  should  not  enter  upon  observation, 
emerge  during  the  period,  or  survive  to  its  close,  so  as  to  be 
equally  distributed  over  the  years  of  duration.  In  point  of  fact, 
it  will  be  seen,  upon  reference  to  Schedule  (A)  (page  75),  that  the 
fractional  exposures,  whether  in  individual  years  of  duration,  or  in 
the  aggregate,  do  not  materially  differ  from  one-half  of  the  corres- 
ponding number  of  cases.  The  ratios  of  the  aggregate  fractional 
exposures  to  the  aggregate  number  of  cases  are  as  follow : — 

''Survivors"  (at  entry)  =-566 

"  Existing '^  (at  close  of  period)  =  '570 

Withdrawals  =*529 

Deaths  =-506 

If   it   be    borne   in    mind   that   all   the  cases  enter,  and   all 

(excepting  the   deaths)  emerge,   on   the  first   day  of  a   calendar 

month,  and  that  (assuming  an  equal  distribution  of  entrants,  and 

of  emergents,  throughout  the  year)  the  average  exposure  during 

the  year  would  thus  be  equal  to 

12  +  11  +  10  +  9  +  8  +  7  +  6  +  5+4  +  3  +  2  +  1 

12 

=  6'5  mouths  =  •5417  of  a  year;  it  will  be  seen  that  the  cases, 

whether  of  entry  or   of  emergence,  are   practically   distributed 

equally  over  the  year  of  duration. 

Tiie  particular  experience  here  investigated,   ditiers,  in    this 
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respect,  materially  from  that  usually  obtaining  among  assured 
lives,  and  it  may  be  of  interest  to  give  some  consideration  to  this 
point.  In  the  case  of  a  period  of  observation  limited  by  calendar 
years,  the  survivors  at  the  commencement  will  (among  assured 
lives  generally)  tend  to  come  under  observation,  and  the  cases 
existing  will  tend  to  terminate  their  experience,  in  the  first  half  of 
their  then  current  years  of  duration;  while  the  withdrawals  will 
tend  to  congregate  towards  the  end  of  the  year  of  duration  current 
at  exit. 

The  average  fractional  duration  of  the  withdrawals  will 
depend  to  some  extent  upon  the  proportions  of  cases  effected  at 
yearly,  half-yearly,  and  quarterly  premiums.  If,  however,  the 
reasonable  assumption  be  made  that  cases  effected  at  half-yearly 
premiums  are  equally  likely  to  withdraw  (by  lapse)  at  the  date 
of  the  first  or  second  half-yearly  payment,  and  that  cases  effected 
at  quarterly  premiums  are  equally  likely  to  withdraw  (by  lapse) 
at  the  date  of  the  first,  second,  third  or  fourth  quarterly  payment, 
the  average  fractional  duration  of  the  withdrawals  will  be,  for 
half-yearly  cases 

and  for  quarterly  cases, 

so  that  there  will  be  a  marked  tendency  (upon  the  above 
assumptions)  apart  from  the  actual  proportions  of  yearly,  half- 
yearly  and  quarterly  cases,  for  the  withdrawals  by  lapse  to  fall, 
on  the  average,  in  the  latter  half  of  the  year  of  duration. 

Mr.  Chatham,  in  his  recent  Messenger  Prize  Essay,  assumes 
[J, I. A.,  xxxii,  412)  that  the  proportions  of  the  yearly,  half-yearly, 
and  quarterly  cases  will  be  respectively  75  per-cent,  20  per-cent, 
and  5  per-cent.  After  some  consideration  and  enquiry,  I  have 
preferred,  for  present  purposes,  to  assume  that  the  proportions 
are  as  62^  per-cent,  32^  per-cent,  and  5  per-cent ;  that  is,  that 
of  every  400  cases,  250  are  effected  at  yearly  payments,  130  at 
half-yearly  payments,  and  20  at  quarterly  payments,  of  premium. 
Assuming  that  400  withdrawals  take  place,  in  a  given  year  of 
duration,  in  the  above  proportions,  and  that  the  withdrawals  of 
half-yearly  and  quarterly  cases  are  equally  likely  to  fall  at  either 
of  the  two  half-yearly,  or  at  any  of  the  four  quarterly,  epochs  for 
payment,  the  aggregate  exposure  of  the  400  cases  in  their  year  of 
withdrawal  would  be  equal  to 

250 +  (-75  X  130) -t- (-625  X  20)  =  360, 
thus   giving  an  average  exposure  of  -j^ths   of  a  year,  for   each 
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case.  If  the  cases  were  iu  the  proportions  assumed  by  Mr. 
Chatham,  the  aggregate  exposure  of  the  400  withdrawals  would 
be,  upon  the  same  assumptions,  372  o  years,  with  an  average 
exposure  of  •931:25  of  a  year  for  each  case. 

In  order  to  ascertain  the  effect  of  employing  the  methods  of 
Mean  Duration,  and  of  Nearest  Duration,  in  the  case  of  an 
experience  where  the  average  exposure  of  the  entrants  and  the 
emergeuts  in  the  years  of  duration  current  at  entry  or  at  exit, 
materially  varied  from  half  a  year,  I  have  applied  the  Nearest 
Duration  Method  to  the  same  illustrative  experience  which  has 
been  already  here  employed :  but  upon  the  assumption  that 
the  surviving  entrants,  at  the  commeucemeut  of  the  period 
of  observation,  and  the  cases  existing  at  its  close,  had,  on  the 
whole,  completed  one-fourth  only  of  the  year  of  duration  current 
at  the  commencement,  and  at  the  end,  of  the  period  of  observation, 
respectively ;  also  that  the  withdrawals  during  the  period  had,  on 
the  whole,  an  average  duration  of  nine-tenths  of  a  year  in  the 
year  of  duration  current  at  exit. 

These  proportions  are  not  intended  to  represent  the  actual,  or 
most  probable,  experience  of  any  company  or  group  of  companies ; 
but  are  adopted  merely  for  purposes  of  illustration.  These 
assumptions  do  not,  of  course,  in  any  case  affect  the  total  number 
of  cases  sm-viving,  existing  or  withdrawing,  as  observed  in 
successive  years  of  duration,  but  solely  affect  their  distribution 
over  the  years  of  duration  current  at  entry  and  at  exit. 

The  results  are  set  out  in  tabular  form  in  Schedule  (F)  ;  and  it 
will  be  seen  that  the  above  assumptions  are  given  effect  to,  upon 
the  Nearest  Duration  Method,  by  so  dividing  the  total  cases  in 
any  year  of  duration  that  (fls)=3(Z>s) ;  (ffe)  =  3(Ae)  ;  and  (Z>?r)  =  9 
{aic)  ;  these  values  being  computed  to  the  nearest  integer.  The 
death  cases  were  tabulated  throughout  m  half-years,  as  actually 
experienced. 

To  illustrate  more  clearly  the  methods  followed,  and  the 
effects  of  the  assumptions  made  as  to  the  distribution  of  the 
cases,  I  have  tabulated  the  cases  surviving,  existing,  withdrawing 
and  dying,  in  half-years  of  duration  throughout.  It  will  be 
understood,  however,  that  as  regards  the  "surviving"  and 
"existing,'^  in  columns  (2)  and  (3),  it  is  not  necessary  to  sort  or 
tabulate  the  cases  in  half-years,  for  the  purpose  of  computing 
the  numbers  exposed  to  risk,  or  the  rates  of  mortality  and 
withdrawal. 

The  number  exposed  to  risk  in  each  year  of  duration  {E[.,]+r) 
is   computed   by  formula   (11),  and  the  values  of  E[j,.]+t  and  of 
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[wE)[.x}+t,  ainl  of  q[x:+-  Jind  [wq)[x]^t,  are  deduced  as  in  Schedule 
(E),  pp.  92,  93. 

If  now  the  numbers  exposed  to  risk  of  death  and  of  with- 
drawals, as  arrived  at  in  Schedule  (F),  are  compared  with  those 
deduced  in  Schedule  (E)  upon  the  basis  of  a  (practically)  uniform 
distribution  of  the  entrants  and  emergents  throughout  the  year, 
it  will  be  seen  that  the  aggregate  results  are  as  follows  ; — 

Nearest  Duration  ^Iethod. 

2(E)  ^{wE) 

Uuiforai  DistiiLutiou  (Schedule  E)         .         6,-MO  6,667 

Assumed  Distribution  (Schedule  F)        .         6,66i  6,683 

Difference +224  +16 

Thus  the  numbers  exposed  to  the  risk  of  death  are,  in  this 
particular  experience,  considerably  increased  when  the  special 
assumptions  as  to  distribution  are  given  effect  to ;  while  the 
numbers  exposed  to  the  risk  of  withdrawal,  are  (in  this  particular 
case)  not  substantially  varied. 

It  will  be  readily  seen  that  the  difference  between  the  numbers 
exposed  to  the  risk  of  death,  as  deduced  (by  the  Nearest  Duration 
Method)  from  the  assumed  distribution  of  entrants  and  with- 
drawals, and  as  deduced  (by  the  same  method)  from  their  uniform 
distribution,  may  be  expressed  as  equal  to 

which  expression  holds  good  in  any  given  year  of  duration,  or  iu 
the  aggregate.     Taking  aggregate  values,  we  have, 

{K1225-1333)  -  (668-711)*}  +  [  ^7)  ^  481-225]- 
=  (16  +  207-9)  =223-9, 

which  agrees  closely  with  the  actual  difference  of  the  aggregate 
numbers. 

Similarly,  the  difference  in  the  numbers  exposed  to  the  risk  of 
withdrawal  is  equal  to 

L^e-s)-l{be)-{bs)-\ 
=  i(1225-1333)-(668-711)*  =16. 

Here  the  distribution  of  the  death-cases,  in  the  year  of 
death,  does  not  affect  the  numbers  exposed  to  the  risk  of  death  ; 
and  similarly  the  distribution  of  the  withdrawals,  in  the  year  of 

*  The  values  of  {he)  and  {bs)  Ave  uot  separately  stated  iu  Schedule  (E) ;  hut  I 
have  taken  them  from  working  sheets,  which  iuclude  the  values  tlu'oughout  in 
half-years  of  duration. 
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Schedule  (F). — Obsertation  Extending  over 
Assumed  Distribution  of 
Table  showing  methods  of  deducing  the  Numbers  Exposed  to  Risk,  and  the 
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FiTE  Calendab  Yeabs. — Neabest  Duration  Method. — Schedule  (F). 
Entbants  and  Withdbawals. 

Sates,   of  Mortality  and  of  Withdrawal,  in  trice  years  of  duration  ;    the 
nearest  integer. —  Central  Age  at  Entry  (20). 
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withdrawal,  does  not  affect  the  numbers  exposed  to  the  risk  of 
withdrawal.  This  would  of  course  be  anticipated,  and  evidently 
arises  from  the  fact  that  the  deaths  and  withdrawals  respectively 
are  given  a  full  year's  exposure  in  their  year  of  exit. 

It  will  also  be  remarked  that  the  difference  in  the  aggregate 
numbers  exposed  to  the  risk  of  death  and  of  withdrawal,  is 
considerably  affected  by  the  fact  that  the  numbers  existing  {e) 
and  surviving  (s)  are  approximately  eciual,  and  nearly  balance  one 
another.  If  the  experience  were  such  that  the  value  of  (s  — (?)  was 
relatively  large  (as,  for  example,  where  the  cases  are  under  obser- 
vation from  original  entry  up  to  a  fixed  date,  and  the  "survivors^' 
wholly  disappear),  the  results  above  shown  would  be  materially 
varied. 

A  comparison  of  the  values  of  q  and  of  {wq),  in  columns  (10) 
and  (1.2)  of  Schedule  (F),  with  those  given  in  columns  (11)  and 
(14)  of  Schedule  (E)  will  show  the  effect,  upon  the  rates  of 
mortality  and  withdrawal,  of  the  assumed  variation  in  the 
distributions  of  the  entrants  and  emergents.  It  will  be  seen  that 
the  rate  of  mortality  is,  under  the  assumed  distribution,  lower  in 
the  first  1.2  years  of  duration,  and  throughout  higher,  from  the 
13th  year  of  duration  to  the  end  of  the  table;  while  the  rates  of 
withdrawal,  although  somewhat  lower  in  the  first  six  years  of 
duration,  do  not,  upon  the  whole,  show  any  very  marked  deviations. 

Let  us  now  consider  the  effect  of  the  distribution  of  entrants 
and  emergents,  in  the  case  where  the  Mean  Duration  Method  is 
applied.  It  is  evident  that  this  method,  being  based  upon  the 
assumption  of  an  equal  distribution  of  the  entrants  and  emergents, 
will  give  precisely  the  same  results,  whatever  the  actual  or  assumed 
distribution  may  be;  and  that  those  results  will,  in  the  case  of 
this  particular  experience,  be  those  shown  in  Schedule  (C),  pp.  82, 
83.  Comparing,  then,  the  numbers  exposed  to  risk,  as  given  in 
Schedules  (C)  and  (F),  we  find  that  the  aggregate  values  are  as 
follow : — 

Assumed  Distribution  of  Entrants  and  Emergents. 

2(E)  2  («'£■) 

Mean  Duration  Method  (Schedule  C)    .         6,4-i4-5         6,661-0 
Nearest  Duration  Method  (Schedule  F)         6,664-  6,683" 


Difference +219-5  +22-0 


Here,  the  difference  in  the  numbers  exposed  to  the  risk  of 
death  is  evidently  equal  to 
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=  2r  +  192-4  =  219-4 

and   the    difference    in    the    numbers    exposed    to    the    risk    of 
withdrawal  is  equal  to 

=  27+ [19-24]  =2:2 

The  remarks  made  above  as  to  the  counter-balancing  effects 
upon  these  results  of  the  nearly  equal  values  of  {e)  and  {$)  will 
also  apply  here. 

It  is  thus  evident  that  the  ^lean  Duration  Method  gives,  as 
might  have  been  anticipated,  erroneous  results  as  regards  the 
numbers  exposed  to  risk,  and  the  resulting  rates  of  mortality  and 
of  withdrawal,  in  the  case  supposed  where  the  average  fractional 
exposures  of  the  entrants  and  emergents  materially  differs  from 
half  a  year. 

Special    Suitability    of    Nearest    Duratiox    Methmd    for 
THE  Experience  of  Assured  Lives  generally. 

The  Nearest  Duration  Method,  as  here  applied  (in  Schedule  F; 
to  the  case  of  an  assumed  distribution  of  entrants  and  emergents, 
cannot  be  compared  with  the  Exact  Duration  ^Method,  as  in  this 
illustrative  case  the  exact  durations  have  not  been  ascertained,  or 
rather  have  been  assumed  to  be  faithfully  reproduced  by  the 
Nearest  Duration  Method.  There  can,  however,  be  no  doubt  of 
the  special  suitability  of  this  method  to  the  experience  of  assured 
lives;  for  this  method  gives  effect,  to  a  very  great  extent,  to  the 
actual  average  durations  of  the  assurances  in  their  several  years  of 
duration,  and  that  by  a  sort  of  automatic  reference  to  the  beginning 
or  end  of  those  years.  As  compared  with  the  Mean  Duration 
Method,  which  gives  an  average  of  half-a-year's  exposure  to  all 
entrants  and  emergents  (and  thus  deduces  a  result  which  can 
hardly  fail  to  be  erroneous  in  the  case  of  assured  lives)  the 
Nearest  Duration  Method  has  manifest  advantages. 

This  method  also  seems  to  me  to  be  greatly  superior  to  the 
method  [suggested  and  illustrated  by  Mr.  Ryan  (J.I. A.,  xxvi, 
259-2&4)],  of  taking  a  constant  ratio  of  the  entrants  and  emergents, 
to  represent  their  assumed  fractional  exposure  in  all  years  of 
duration.     Tlie  Nearest  Duration  Method,  by  giving  approximate 
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effect  to  the  true  fractional  exposures  in  each  year  of  duration, 
will  allow  for  any  marked  deviation  from  the  general  average 
ratio  in  individual  years;  and  thus  possesses  an  elasticity  which 
compares  very  favourably  with  the  rigidity  of  the  "Constant 
Ratio ^'  method. 

Let  us  now  consider  briefly  the  probable  deviations  of  the 
Nearest  Duration  Method  from  the  true  exposures,  as  regards  the 
several  cases  of  withdrawals  (1)  by  lapse,  (2)  by  surrender,  (3)  by 
miscellaneous  causes;  also  of  cases  "surviving^'  and  "existing^'; 
and  cases  of  death. 

Taking  first  the  cases  of  withdrawal  (1)  by  lapse,  it  will  be 
borne  in  mind  that  cases  of  non-renewal  of  premium,  occurring  at 
the  end  of  the  year  of  duration  (whether  in  respect  of  yearly,  half- 
yearly,  or  quarterly  premiums),  will,  in  all  cases,  be  given  their 
true  integral  exposures;  also,  that  cases  of  non-renewal  occurring 
in  the  middle  of  the  year  of  duration^  (whether  in  respect  of  half- 
yearly  or  quarterly  premiums)  will,  by  the  system  of  alternate 
reference  to  the  beginning  and  end  of  the  year  of  exit,  be  also 
given  their  true  exposures,  taken  one  with  another.  There  only 
remain  the  quarterly  cases  of  non-renewal  at  the  first  and  third 
quarters  of  the  year  of  duration;  and  those  occurring  at  the  first 
quarter  (and  referred  by  the  Nearest  Duration  Method  to  the 
beginning  of  the  year)  may  fairly  be  considered  to  be  balanced  by 
those  occurring  in  the  third  quarter  (and  referred  to  the  end  of 
the  year). 

As  regards  (2)  surrenders,  there  will  be  a  certain  error  in  the 
estimated  exposures  in  respect  of  the  period  intervening  between 
the  date  of  surrender  and  the  next  following  renewal  date.  This 
period  is,  in  practice,  usually  found  to  be  very  short;  and  any 
error  will  be  much  reduced  by  the  fact  that  the  intervening  period 
is  understated,  if  the  surrender  take  place  in  the  first  half  of  the 
year  of  exit,  and  overstated  if  it  occur  in  the  second  half.  If 
there  be  {a)  yearly  cases,  (6)   half-yearly  cases,  and  (c)  quarterly 

cases,  surrendered  in  any  year  of  duration;  if  (— )  represent  the 

period  intervening  between  surrender  and  the  next  renewal  date; 
and  if  it  be  assumed  that  a  surrender  is  equally  likely  to  take 
place  before  any  of  the  four  quarterly  renewal  dates,  or  before 
either  of  the  half-yearly  renewal  dates;  it  can  readily  be  shown 
that  the  aggregate  exposures  of  the  yearly  cases  surrendering  are 

overstated  by  —  years;    and  that  the  aggregate  exposures  of  the 
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half-yearly  and  quarterly  cases  are  respectively  understated    by 

b( Ivears  and  bv  c(  ^ )  years.    The  affo;re£:ate  error  would 

\-i     m/'  '     \o     mJ  oc    c. 


thus  amount  to 


and  the  average  error  would  be  found  by  dividing  this  expression 
by  (a  +  A  +  c).  If  we  assume  (as  before)  that  the  cases  are  in  the 
proportions  of  250  yearly,  130  half-yearly,  and  20  quarterly,  and 
that  the  average  interval  between  surrender  and  the  next  renewal 
date  IS  one  month,  the  above  expression  becomes 

250       130      20  _      10 
12"         6         2l~       6 

showing  an  aggregate  error  (for  400  cases)  of  1§  years'  exposures; 
and  an  average  error  of  o-ji^th  of  a  year,  or  say  1^  days,  in  each 
case.  The  remarkable  power  of  the  Nearest  Duration  Method,  in 
adapting  itself  to  the  conditions  of  actual  practice,  could,  perhaps, 
hardly  be  better  exemplified. 

The  miscellaneous  cases  of  withdrawal  (3)  include  maturity 
of  endouTuent  assurances;  expiration  of  term  assurances;  cancel- 
ment  by  forfeiture,  &c.  These  cases  would  not  be  relatively 
numerous;  and  while  the  majority  would  usually  fall  at  the  end 
of  the  year  cui'rent  at  exit,  the  remainder  may  fairly  be  considered 
as  likely  to  be  equally  distributed  over  that  year. 

As  regards  cases  of  surviving  entrants,  they  will,  as  already 
stated,  tend  to  enter  upon  observation  m  the  first  half  of  the  year 
of  duration  current  at  entry;  at  least,  in  the  usual  case,  where 
the  commencement  of  the  period  of  observation  is  also  the 
commencement  of  a  financial  year  of  the  office.  These  cases  will. 
by  the  Nearest  Duration  Method,  be  given  an  exposure  for  the 
whole  of  the  year  of  duration  current  at  entry,  which  will  be  in 
excess  of  the  true  exposures. 

Upon  the  other  hand,  the  cases  existing  at  the  close  of  the 
period  of  observation  will,  on  the  whole,  tend  to  pass  out  of 
observation  in  the  first  half  of  the  year  of  duration  then  current ; 
and  such  cases  will,  by  the  Nearest  Duration  Method,  be  given  no 
exposure  in  that  year  of  duration,  thus  involving  an  under- 
statement of  the  true  exposures.  There  is  thus  a  compensating 
influence  at  work,  in  reduction  of  the  balance  of  error;  and  where 
the  number  of  cases  of  surviving  entrants  does  not  greatly  diff'er 
from  that   of  the  cases  ''existing^',  the  ultimate  error  may  be 
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expected  to  be  relatively  small.  In  the  ease,  however,  of  an 
experience  where  there  are  no  '' survivors",  there  would  be  no 
such  compensating  intiuence;  and  the  cases  "existing"  would, 
as  a  whole,  have  their  exposures  understated  by  the  Nearest 
Duration  Method. 

Finally,  as  regards  the  cases  of  death.  Upon  the  usual 
assumption  of  an  equal  distribution  of  the  deaths  over  the  year 
of  duration  current  at  death,  the  average  exposure  would  be  half 
a  year;  and  this  would  be  correctly  tabulated,  taking  one  case 
with  another,  both  by  the  Mean  Duration  Method,  and  the 
Nearest  Duration  Method.     (See,  however,  Appendix  D). 

(B)  Period  of  Observation  Limited  by  Years  of  Duration. 
Illustrative  Experience. 

We  have  hitherto  investigated  the  case  where  the  period  of 
observation  extends  over  an  integral  number  of  calendar  years, 
so  that  survivors  enter  at  fractional  durations  at  the  commence- 
ment, and  cases  exist,  also  at  fractional  durations,  at  the  close. 
If  now  the  experience  is  so  investigated  that  the  period  of 
observation  runs  concurrently  with  years  of  duration,  that  is, 
so  that  the  "survivors"  come  under  observation  from  the  com- 
mencement, and  the  cases  "existing^'  are  traced  up  to  the  close, 
of  a  year  of  duration,  the  formulse  and  the  tabular  operations  are 
throughout  very  much  simplified.  As  these  are  precisely  the 
conditions  under  which  the  New  Institute  Experience  is  being 
investigated,  the  cases  being  traced  from  their  policy  anniversary 
in  the  calendar  year  1863  (or  from  subsequent  entry)  to  their 
policy  anniversary  in  1893  (or  previous  exit),  I  have  deemed  it 
useful  to  investigate  this  condition  of  things  somewhat  in  detail. 

For  this  purpose  I  eliminated,  from  the  illustrative  experience 
previously  employed  (1)  all  cases  emerging  (by  death  or  with- 
drawal) prior  to  their  policy  anniversaries  in  1888;  (2)  all  cases 
entering  in  the  year  1892;  while  cases  emerging  (by  death  or 
withdrawal)  during  the  year  1892,  and  subsequently  to  their 
policy  anniversaries  in  that  year,  were  treated  as  "existing." 
There  were  thus  eliminated  65  "survivors"  and  89  original 
entrants,  leaving  1,268  and  332  respectively;  of  which  1,184 
existed  at  their  policy  anniversaries  in  1892,  385  withdrew  during 
the  period  of  observation,  and  31  died. 

The  period  of  observation  thus  extended  over  four  years  of 
duration,  from  the  policy  anniversary  in  1888  (in  the  case  of 
"survivors")  to  the  policy  anniversary  in  1892  (in  the  case  of 
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"existing");  and  included  all  cases  of  entry,  withdrawal,  and 
death  falling  between  those  anniversaries. 

I  have,  in  Appendix  (B),  investigated  the  modifications 
introduced,  in  the  foriiiuke  already  given,  to  meet  the  particular 
case  of  an  experience  limited  by  years  of  duration,  in  the  several 
cases  where  the  Exact  Duration  Method,  the  Mean  Duration 
Method,  and  the  Nearest  Duration  Method,  are  adopted. 

Exact  Duration  Method. 

I  have  computed,  in  tiie  appended  Schedule  (G),  the  numbers 
exposed  to  risk,  and  deduced  the  rates  of  mortality  and  witli- 
drawal,  by  the  formulse 

l^i,j+t=^o'{G)  +  {iv'  +  dk,j+t  .     .     .     (18) 

and  {wE)^:,.^^t  =  V{G)  +  {w  +  d%ut-     •     •     (21) 

where  G[.r]+?  =  [«'  —  (e'  +  w  +  c?)]m+< 

and  s'  and  e'  indicate  the  numbers  respectively  surviving  and 
existing  at  the  integral  duration  of  t  years;  the  withdrawals  (w) 
and  the  deaths  {d)  being  tabulated  as  before,  according  to  their 
curtate  dui'ations  at  exit. 

Upon  comparing  Schedule  (G)  with  Schedule  (B)*  it  will  be 
seen  that  the  tabular  operations  are  much  simplified,  in  the  case 
here  investigated,  where  the  period  of  observation  is  limited  by 
years  of  duration. — In  Schedule  (G),  fractional  expressions  enter 
only  into  column  (4)  of  withdrawals,  and  column  (5)  of  deaths ; 
and  by  the  formulse  given  above,  the  values  of  E  and  of  (wE)  are 
deduced  by  a  direct  process,  and  one  not  involving  the  calculation 
of  the  function  E.  It  will  also  be  noted  that  the  "  new  entrants  " 
(332  in  number)  during  the  period  of  observation  here  con- 
veniently figure  as  "  surviving  entrants  "  at  precise  age  (a)  ;  and 
that  the  table,  as  a  whole,  is  thus  rendered  more  symmetrical  and 
convenient. 

This  Schedule  (G)  appears  to  me  to  present,  in  a  vei*y  simple 
form,  the  whole  of  the  tabular  work  involved  in  deducing  the 
numbers  exposed  to  risk  of  death  and  of  withdrawal,  and  the 
resulting  rates,  in  true  years  of  duration,  and  Avith  exact 
fractional  exposures.  It  need  hardly  be  added  that  the  values  of  q 
and  of  (icq)  deduced  in  columns  (11)  and  (14)  cannot  properly  be 
compared  with  those  set  out  in  columns  (15)  and  (17)  of 
Schedule  (B),  as  the  period  of  observation,  and  the  data  involved, 
are  not  identical  in  the  two  cases. 

*  See  pp.  78,  79. 
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Schedule  (G). — Obsebtattok  Extending  over 

Table  showing  methods  of  deducing  the  Numbers  Exjwsed  to  Bisk,  and  the 

with  exact  Fractional  Exposures. 


Curtate 

Total 

Net 

Dura- 

Surviving 

Existing 

Witlulrawals 

Deaths 

Decrement 

Movement 

tion 



2o'(<?) 

t 

ol 

^1 

W[x]+t 

d[x]+t 

(el  +w  +  rf) 

{s^-F) 

«'m+j 

e'w+t 

■    w'cxj+t 

^'[x]+t 

(6) 

=  (^M+t 

(1) 

(2) 

(3) 

(4) 

(5) 

(7) 

(8) 

0 

332 

35 
i6-6 

35 

+  297 

297 

1 

128 

85 

40 

21-9 

3 

2'S 

128 

0 

297 

2 

93 

' 

36 
191 

2 
0-4 

45 

+  48 

345 

3 

124 

75 

40 
i8s 

1 
o-S 

116 

+     8 

353 

4 

116 

80 

42 
182 

2 
08 

124 

-     8 

345 

5 

121 

" 

32 
18  5 

0 
OS 

111 

+  10 

355 

6 

96 

62 

29 
IS  "9 

91 

+     5 

360 

7 

74 

78 

17 
10-3 

2 
0-8 

97 

-   23 

837 

8 

84 

84 

24 
M'S 

2 
13 

110 

-   26 

311 

9 

82 

91 

11 
S'S 

1 
o'S 

103 

-   21 

290 

10 

74 

74 

15 
7'9 

2 
i*i 

91 

-   17 

273 

11 

63 

50 

17 
8-9 

6 
3"3 

73 

-   10 

263 

12 

48 

65 

10 
5-6 

1 
o'S 

7fi 

-   28 

235 

13 

13 

70 

12 
5-6 

1 

83 

-   70 

165 

14 

18 

61 

9 
SI 

1 
0-6 

71 

-   53 

112 

15 

19 

47 

1 
o"3 

1 

O'l 

49 

-   30 

82 

16 

i< 

36 

4 

2-6 

40 

-   81 

51 

17 

13 

11 

3 

2"3 

14 

-     1 

50 

18 

14 

14 

14 

0 

50 

19 

9 

16 

1 

0-8 

17 

-     8 

42 

20 

4 

7 

8 
1-8 

10 

-     6 

36 

21 

y 

12 

1 
0-6 

13 

-     4 

32 

22 

10 

10 

10 

0 

32 

23 

15 

9 

9 

+     6 

88 

24 

15 

4 

•  • 

4 

+  11 

49 

2S 

10 

9 

1 

1            1" 
0-6 

11 

-     1 

48 

26 

7 

10 

1 
0-8 

1 

1            o"S 

12 

-     5 

43 

27 

12 

1 
0-9 

13 

-    13 

80 

28 

•• 

14 

1 
0-9 

1      :: 

15 

-   15 

15 

29 

9 

1      1 

0'2 

10 

-   10 

5 

30 

5 

5 

-     5 

1,600 

1,184 

385 

31 

1,600 

0 

4,941 

202*3 

ISO 
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FouK  Yeaes  of  Dceatiox. — Exact  Dl'eatiijx  Method. — Schedule  (Gj. 

Safes,  of  Jlortalifi/  and   of  Withdrawal,   in   true  years  of  duration;    and 
— Central  Age  at  Entry  (20). 


Mortality 

Withdrawal 

Curtate) 
Dura- 
tion 

Exposol                 Rate 

Exposed 

Rat<f 

d 

~  E 

w 

t 

(15) 

:.■■) 

(10)                      (11) 

(1-2) 

(13) 

(li) 

16-6 

313-6            i 

35-0 

332-0 

■10>i 

0 

24-9 

321-9 

■00932 

42-5 

33y-5 

-1178 

1 

21-1 

3<j<j-l 

•00546 

36-4 

381-4 

-0944 

2 

19-0 

3-2-5                      -00-269 

40-5 

393-5 

-1017 

3 

.■| 

20-2 

36-5-2 

-00548 

42-8 

387  •$ 

-10S3 

4 

20-5 

375-5 

-00533 

32-5 

3875 

-0626 

5 

15-9 

375-9 

29^0 

339-0 

•0746 

6 

12-3 

349-3 

-00573 

17  S 

354-8 

•0480 

7 

16-5 

327-5 

•00611 

253 

336-3 

■0714 

■^ 

6-5 

296-5 

00387 

11-3 

301-3 

■0365 

\> 

9-9 

282-9 

-00707 

16-1 

289-1 

•0519 

10 

U-9 

277-9 

•02159 

20-3 

•283-3 

•oeoo 

11 

6-6 

241-6 

-00414 

10-5 

245  ^5 

•0107 

12 

6-6 

171-6 

-00583 

12-1 

1771 

•0»577 

13 

6-1 

118-1 

-00847 

9-6 

121-6 

•0740 

14 

1-3 

83-3 

-01200 

1-1 

83^1 

•0120 

15 

2-6 

53 -6 

4-0 

55-0 

•0727 

16 

2-3 

52-3 
50-0 

3-0 

53-0 
50-0 

•0566 

17 

IS 

0-8 

42-8 

10 

43-0 

•0^233 

19 

1-8 

37-8 

3  0 

39  0 

•0769 

20 

0-6 

32-6 
32-0 
38-0 
49-0 

1-0 

33-0 
32-0 
33-0 
49^0 

•0303 

21 
22 
23 
24 

1-1 

49-1 

-0-2037 

1-6 

49^6 

•0^202 

■2-. 

1-8 

44-8 

-0-2-232 

1-5 

44-5 

•0^225 

■2<^ 

10 

31-0 

•03-226 

0-9 

30-9 

27 

O-o 

15-9 

10 

16-0 

•0625 

28 

10 

6-0 

-l>i667 

0-2 

5-2 

29 
30 

233-3 

0,174-3 

400-0 

5341-0            1 
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Mean  Duration  Method. 
In  this   cascj  the  lbniiul?e   for  the  numbers  exposed  to   risk 
become  respectively 

Eu-]+,=So'(G)  +  Q'+f/),,]^,  .     .     .     (24) 

^"^  {wE\.,^t=t,*{G)  +  (w+^^,,Uf     ■     ■     (27) 

and  the  tabular  results  are  set  out  in  Schedule  (H). 

Schedule  (H). — Obsertation  Extending  over 

Table  showing  methods  of  deducing  the  Numbers  Exposed  to  Risk,  and  the 

mean  or  average  Fractional  Exposures. 


Curtate 
Dura- 
tion 

Surviving 

Existing 

With- 
drawals 

Deaths 

Total 
Decrement 

Net 
Movement 

2o'(G) 

(f[x!+i 

(el  +  w  +  d) 

(s^-F) 

t 

*\x]+( 

e\x]+t 

■^[x]+t 

=  -^M+« 

=  (^M+t 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

0 

332 

35 

35 

-h297 

297 

1 

128 

85 

40 

3 

128 

0 

297 

2 

93 

7 

36 

2 

45 

+   48 

345 

3 

124 

75 

40 

1 

116 

+     8 

353 

•i 

116 

80 

42 

2 

124 

-     8 

345 

5 

121 

77 

32 

2 

111 

-f   10 

355 

6 

96 

62 

29 

91 

+     5 

360 

7 

74 

78 

17 

2 

97 

-   23 

337 

8 

84 

84 

24 

2 

110 

-   26 

311 

9 

82 

91 

11 

1 

103 

-   21 

290 

10 

74 

74 

15 

2 

91 

-  17 

273 

11 

63 

50 

17 

6 

73 

-  10 

263 

12 

48 

65 

10 

1 

76 

-   28 

235 

13 

13 

70 

12 

1 

83 

-   70 

165 

11 

18 

61 

9 

1 

71 

-   53 

112 

15 

19 

47 

1 

1 

49 

-   30 

82 

16 

9 

36 

4 

40 

-   31 

51 

17 

13 

11 

3 

14 

-      1 

50 

18 

14 

14 

14 

0 

50 

19 

9 

16 

1 

17 

-     8 

42 

20 

4 

7 

3 

10 

-     6 

36 

21 

9 

12 

1 

13 

-      4 

32 

22 

10 

10 

10 

0 

32 

23 

15 

9 

9 

+     6 

38 

24 

15 

4 

4 

+   11 

49 

25 

10 

9 

1 

1 

11 

-     1 

48 

26 

7 

10 

1 

1 

12 

-      5 

43 

27 

12 

1 

13 

-    13 

30 

28 

14 

1 

15 

-   15 

15 

29 

9 

1 

10 

-   10 

5 

30 

5 

5 

-     5 

1,600 

1,184 

385 

31 

1,600 

0 

4,941 

1897.] 


fur  deduciiKj  the  Rates  of  Murtalily,  <^-c. 
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Here  agaiu  the  operations  are  simpliiied.  as  compared  with 
those  shown  in  Schedule  (C),*  and  the  values  of  E  and  of  (wE) 
are  deduced  by  direct  processes.  This  method  is  especially  rapid 
in  its  operations^  and  is  very  suitable  for  the  investigation  of  the 
experience  of  a  body  of  lives,  where  the  average  fractional 
exposure  at  exit  does  not  greatly  differ  from  half  a  year. 

*  See  pp.  S2,  83. 


Folk  Yeaijs  of  DrPLAUOx.- — Meax  DruATiox  Method. — Schedule  (H). 

Bates  of  Mortality  and  of  Withdraicah  in  true  years  of  duration;  and  with 
— Central  Age  at  Entry  (20). 


MORTAUTT 

Withdrawal 

Curtate 

2     / 

Dura- 
tion 

Exposed 

Rate 

Exposed 

Rate 

=5o'(G) 

d 

w 

t 

.(!-) 

^E 

.(-^) 

{wE) 

(9) 

(10) 

(11) 

(12) 

(13)           1 

(14) 

(16) 

17-5 

314-5 

35-0 

3320       ■ 

-1054 

0 

230 

320-0 

-00938 

41-5 

338-5       ' 

•1182 

1 

200 

365-0 

•00548 

37-0 

3820       i 

•0942 

2 

210 

374-0 

•00267 

40-5 

393-5 

•1017 

3 

23-0 

368-0 

•00544 

43-0 

388-0 

•1082 

4 

18-0 

373-0 

•00536 

33-0 

388-0 

•0825 

5 

Uo 

374-5 

29-0 

389-0 

•0746 

6 

10-5 

347-5 

-00576 

18-0 

355-0     - 

•0479 

7 

1-4-0 

325-0 

-00615 

25-0 

336-0 

•0714 

8 

6-5 

296-5 

-00337 

11-5 

301-5 

•0365 

9 

9-5 

282-5 

•00708 

16-0 

289-0 

•0519 

10 

14-5 

277-5 

■•02163 

20-0 

283-0 

-0601 

11 

60 

241-0 

-00415 

10-5 

245-5 

-0407 

12 

7-0 

172-0 

-00581 

12-5 

177-5 

•0676 

13 

O'O 

117-5 

-00851 

9-5 

121-5 

•0741 

14 

1-5 

83-5 

•01198 

1-5 

83-5       1 

•0120 

15 

2-0 

53-0 

4-0 

55-0 

•0727 

16 

1-5 

51-5 
50-0 

3-0 

53-0 
50-0 

-0566 

17 
IS 

o'-o 

42-5 

1-0 

43-0       [ 

-0233 

19 

1-5 

37-5 

3-0 

39-0 

-0769 

20 

0-5 

32-5 
32-0 
380 
49-0 

1-0 

33-0 
32-0 
38-0 
49-0 

-0303 

21 
22 
23 
24 

1-5 

49-5 

•02020 

1-5 

49-5 

-0202 

25 

1-5 

44-5 

•02247 

1-5 

44-5 

-0225 

26 

1-0 

31-0 

•03226 

0-5 

30-5 

27 

0-5 

155 

1-0 

16-0 

•0625 

28 

10 

6-0 

■16667 

0-5 

5-5 

29 
30 

223-5 

5,164-5 

400-5 

5,341-5       1 

152  An  Investigation  of  some  of  the  Methods  [Jan. 

Nearest  Duration   Method. 
In  this  case  the  formulse  become  respectively 

Ew+t  =  2o^(G)-f-(at^)[a:]+t      .     .     .     (29) 
and 

iwEU^,  =  ^,^{G)  +  {aw\,uf      .     .     ■     (30) 

where  Gr[^]+<  =  [s^  — (e'  +  w  +  d)][^]+t 

w  and  d  representing,  as  before,  the  numbers  of  withdrawals  and 
deaths  as  tabulated  by  the  Nearest  Duration  Method. 

The  values  are  tabulated  in  Schedule  (J). 

The  cases  "  surviving  "  and  "  existing  ''  are  respectively  set 
out,  in  columns  (2)  and  (3),  at  their  true  integral  durations, 
the  new  entrants  n^^.^  figuring  as  s^x],  and  in  columns  (4)  and 
(5)  the  withdrawals  and  deaths  are  respectively  tabulated, 
according  to  their  half-years  of  duration  at  exit.  The  numbers 
existing,  withdrawing,  and  dying,  as  set  out  in  columns  (3), 
(4)  and  (5),  are  then  summed  (as  indicated  by  the  brackets) 
in  column  (6) ;  their  sum  being  deducted  from  the  numbers 
'' surviving  ^^  in  column  (2),  and  the  difference  entered  in 
column  (7).  The  values  thus  arrived  at,  continuously  summed 
in  column  (8),  give  the  values  of  %/  (G)=E[.r]+(  the  numbers 
exposed  to  risk  up  to  the  dates  of  death  or  withdrawal ; 
from  which  the  values  of  E  and  of  (wE)  arc  deduced,  by  the 
above  formulje,  in  columns  (9)  and  (12)  respectively.  In  columns 
(10)  and  (13)  the  total  number  of  deaths  and  of  withdrawals  are 
tabulated  for  convenience,  these  numbers  being  simply  the  sums 
of  those  set  out,  in  adjacent  half-years,  in  columns  (5)  and  (4) 
respectively.  Finally,  in  columns  (11)  and  (14),  the  rates  of 
mortality  and  of  withdrawal  are  computed,  for  each  year  of 
duration . 

I  have  explained  these  operations  in  detail,  because  this  method 
appears  to  me  to  be,  upon  the  whole,  that  best  suited  for 
practically  dealing  with  a  large  body  of  assured  lives,  in  such  a 
way  as  to  deduce,  by  a  very  simple  and  rapid  series  of  operations, 
the  rates  of  mortality  and  of  withdrawal,  in  their  true  years  of 
duration. 

Comparing  Schedule  (J)  with  Schedule  (E),*  where  the 
observation  was  limited  by  calendar  years,  it  will  be  seen  that  the 
tabular  operations   are  practically  identical   throughout,  and  as 

*  See  pp.  92,  93. 
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Schedule  (J). — Observation  Extendinu  over 

Table  showing  methods  of  deducing  the  Numbers  Exposed  to  Bisk,  and  the 

Fractional  Exposures  being  taken  to  the 




Total 

Net 

Diiiii- 
tion 

Surviving 

Existing 

Withdrawals 

Deaths 

Decrement 

Movement 

=  2oHG) 

- 

[hw)[^]+t-i\ 

[l>d)ix]+t-i\  ( 

gi  +  w  +  d) 

(6-1 -F) 

t 

s\x]+t 

"hxnt 

{ad)[,r]+t      3 

=  Fm+< 

=  G[x]+( 

(1) 

C-i) 

(3) 

(4) 

(5) 

(*5) 

(7) 

(8) 

0 

332 

21 
14 

•il 

21 

+  311 

311 

1 

12S 

85 

23 

122 

+     G 

317 

17 

I) 

„ 

93 

7 

19 

48 

+  45 

362 

17 

^\ 

3 

124 

7a 

24 
16 

1/ 
01 

117 

+     7 

309 

i 

110 

80 

28 
14 

2/ 

°} 

120 

-    10 

359 

5 

121 

-y 

14 

107 

+   14 

373 

18 

."} 

a 

90 

02 

16 

90 

0 

373 

13 

•O 

7 

74 

78 

5 
12 

1/ 
n 

97 

-   23 

350 

8 

84 

84 

11 
13 

1/ 
n 

109 

-    2a 

325 

9 

82 

91 

7 

4 

1/ 

01 

113 

-   31 

294 

10 

74 

74 

8 

1/ 

87 

-    13 

281 

11 

03 

50 

11 

6 

4/ 
2"! 

73 

-    10 

271 

1'2 

48 

05 

6 

1/ 

80 

-   32 

239 

4 

0^ 

13 

13 

70 

5 

1/ 

01 

82 

-    09 

170 

11 

18 

61 

5 
4 

0/ 
1) 

71 

-    53 

117 

15 

19 

47 

1 

1/ 

64 

-   35 

82 

16 

9 

36 

0 

1 

'} 

37 

-   28 

54 

17 

13 

11 

3 
0 
3 

14 

-      1 

53 

18 

14 

14 

17 

-     3 

50 

19 

9 

16 

0 

10 

_     7 

43 

1 

■•■» 

•20 

4 

V 

1 

■1 

9 

-     -^ 

38 

21 

9 

12 

0 

../ 

14 

-     5 

33 

1 

■o 

22 

10 

10 

11 

-      1 

32 

23 

1.3 

9 

9 

+     6 

38 

•1 

21 

15 

4 

../ 

4 

+  11 

49 

10 

9 

1 

-.} 

10 

0 

49 

0 

h 

2i'> 

- 

10 

0 

!/■ 

12 

-      5 

44 

1 

"l 

.1^ 

12 

0/ 

13 

-    13 

31 

2s 

14 

0 

."} 

15 

-    15 

10 

1 

•1 

29 

9 

1/ 

11 

-    11 

5 

30 

5 

,"} 

5 

-     5 

1,600 

1,184 

209 
176 

20 
11 

1,600 

0 

6,128 

1897.] 


fur  deduciiKj  the  Rates  uj   Mortalitij,  isc- 
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Four  Yeaus  of  Dukatiox. — Nearest  Duratiox  Method. — Schedule  (J  j. 

Bates   of  Mortality   and  of  Withdrawal,   in   true   years   of  duration;    the 
nearest  integer. — Central  Age  at  Entry  (20). 


Mortality 

Withdrawal 

Dura- 
tion 

Exposed 

Deaths 

Kate 

Exposed 

Withdrawals 

Rate 

d{x\+i 

d 

(«<'-E')[:r]+< 

=  2o'(G)  +  (««') 

«txH< 

10 

-  {wE) 

t 

(9) 

(10) 

(11) 

(12) 

03) 

(H) 

(15) 

311 

332                         35 

•1054 

0 

317 

3 

•00946 

340                           40 

•1177 

1 

364 

2 

•00549 

381                           36 

•0945 

2 

370 

1 

•00270 

393                           40 

•lOlS 

3 

361 

2 

•00554 

3S7 

42 

•1085 

4 

375 

2 

•00533 

387 

32 

•0827 

5 

373 

389 

29 

•0746 

6 

351 

2 

•00570 

355 

17 

0479 

- 

326 

2 

•00614 

336 

24 

•0714 

8 

295 

1 

•00339 

301 

11 

•0366 

9 

282 

2 

•00709 

289 

15 

•0519 

10 

275 

6 

•02182 

282 

17 

•0603 

11 

240 

1 

•00417 

245 

10 

•0408 

12 

171 

1 

•00585 

l^i" 

12 

•0678 

13 

117 

1 

•00855 

122 

•0738 

14 

S3 

1 

•01205 

83 

•0120 

15 

54 

55 

•0727 

16 

53 

53 

•0566 

17 

50 

50 

18 

43 

43 

•0233 

19 

38 

39 

'' 

•0770 

20 

33 

33 

•0303 

21 

32 

32 

22 

38 

38 

23 

49 

■■ 

49 

24 

49 

1 

•02041 

50 

•0200 

25 

45 

1 

•02222 

44 

•0227 

26 

31 

1 

■03226 

31 

27 

16 

16 

•0625 

28 

6 

1 

•16667 

5 

29 
30 

5,148 

31          1 

5,337 

385 
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Schedule  (K). — Obseevation  Extending  ovee 
Assumed  Distribution 
Table  showing  methods  of  deducing  the  Numbers  Exposed  to  Risk,  and  the 

Fractional  Exposures  being  taken  to  the  nearest 


\ 
Dura- 
tion 

Survivors 

Existing 

Withdrawals 

Deaths 

Total 
Decrement 

Net 
Movement 

=  2(„'G) 

t 

s\x\+t 

e\x\+t 

el  +  w  +  d 

=  %]+« 

(5I-F) 

=  G»[x]+t 

(1) 

(2) 

(3) 

(1) 

(5) 

(0) 

(7) 

(«) 

0 
1 

332 
128 

85 

4 
31 

4 
36 

."} 
;} 

4 
120 

+  328 
+   8 

328 
336 

2 

93 

7 

4 
32 

52 

+  41 

377 

3 

124 

75 

4 
36 

112 

+  12 

389 

4 

110 

80 

4 
38 

122 

-   0 

383 

0 

121 

" 

4 

28 

121 

0 

383 

6 

96 

62 

3 

26 

93 

+   3 

386 

7 

74 

78 

2 
15 

107 

-  33 

353 

8 
9 

84 
82 

84 
91 

2 
22 

1 
10 

103 
116 

-  19 

-  34 

334 
300 

10 
il 

74 
63 

74 
50 

1 
14 

2 
15 

86 
71 

-  12 

8 

288 
280 

1'2 

48 

65 

1 

84 

-  36 

244 

13 
U 

13 

18 

70 
61 

9 

1 
11 

1 
8 

I) 
I) 

81 
73 

-  68 

-  55 

176 
121 

15 

16 

19 
9 

47 
36 

0 
4 
0 
3 

57 
37 

-  38 

-  28 

83 
55 

17 
IS 

13 
14 

11 
14 

::} 
:} 

15 
17 

_   2 
-   3 

53 

50 

lit 

9 

16 

0 

::} 

16 

-   7 

43 

•JO 
■21 

4 
9 

7 
12 

1 
0 
8 
0 

::} 
::} 

8 
15 

-   4 
6 

39 
33 

22 

10 

10 

;:} 

11 

-   1 

32 

23 

15 

9 

::} 
::} 
■«} 

9 

+   6 

38 

24 

15 

4 

4 

+   11 

49 

25 
2(i 

10 

9 
10 

13 

+   1 

6 

50 
44 

27 

12 

o} 

13 

-   13 

31 

28 

14 

"} 

15 

-   15 

16 

29 

9 

:} 

11 

-   11 

5 

30 

5 

;; 

."} 

5 

-   5 

1.600 

1,184 

38 
347 

20 
il 

1,600 

d 

5,299 

1897.]  for  deducing  the  Rates  of  Mortality,  ^c. 
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Four  Years  of  Duration.— Nearest  Duration  Method. — Schedule  (K). 
OF  Withdrawals. 

Bates   of  Mortality  and  of  Withdraioal,  in   true  years  of  duration;    the 
integer. —  Central  Age  at  Entry   (20). 


Mortality 

Withdrawal          1 

Dura- 
tion 

Exposed 

Deaths 

Rate 

Exposed 

Withdrawals 

Rate 

=  'E  +  {ad) 

d[x\+t 

d 
~  E 

(W^)[j.]+j 

=  E  +  {aw) 

nx]+t 

(«'9')[x]+< 
w 

{loE) 

t 

(9) 

(10) 

(11) 

(12) 

(13) 

(14) 

(15) 

328 

332      ,     35 

■1054 

0 

336 

3 

•00893 

340      !     40 

1 

•1177 

1 

379 

2 

•00528 

381          36 

•0945 

2 

390 

1 

•00256 

393          40 

•1018 

3 

385 

2 

•00519 

387 

42 

•1085 

4 

385 

2 

•00519 

387 

32 

•0827 

5 

386 

389          29 

•0746 

6 

354 

2 

•00565 

355          17 

•0479 

7 

335 

2 

•00597 

336          24 

•0714 

8 

301 

1 

•00332 

301          11 

•0366 

9 

289 

2 

•00692 

289          15 

•0519 

10 

284 

6 

•02113 

282          17 

•0603 

11 

245 

•00408 

245      '     10 

•0408 

12 

177 

•00565 

177  ■ 

12 

•0678 

13 

121 

•00826 

122 

9 

■0738 

14 

84 

•01190 

83 

1 

•0120 

15 

55 

55 

4 

•0727 

16 

53 

53 

3 

■0566 

17 

50 

50 

18 

43 

43 

1 

•0233 

19 

39 

39 

3 

•0770 

20 

33 

33           1 

■0303 

21 

32 

1 
32 

22 

38 

38 

23 

49 

49      1 

24 

50 

•02000 

50            1 

■0200 

25 

45 

•02222 

44            1 

■0227 

26 

31 

•03226 

31 

27 

16 

16            1 

•0625 

28 

6 

•16667 

5 

i 

29 
30 

5,3i9 

3i 

5,337      1    385 

i 
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Nearest  Duration  Method. 

5(E)         ^{wE) 
Uniform  Distribution  (Schedule  J)    .  .         5,148         5,337 

Assumed  Distribution  (Schedule  K)  .         5,319         5,337 

Difference +171  0 

Here  the  difference  in  the  numbers  exposed  to  risk  of  death  is 
evidently  equal  to 

9?/; 

^-(6?/;)  =  346-5 -176  =170-5. 

and  it  will  be  seen  that  the  rate  of  mortality  q  as  set  out  in 
column  (11)  of  Schedule  (K),  is  throughout  lower  than  (or  equal 
to)  that  tabulated  in  the  corresponding  column  of  Schedule  (J). 

As  regards  the  rate  of  withdrawal^  the  numbers  exposed  to 
risk,  and  the  resulting  rates,  columns  (12)  and  (14),  are  through- 
out identical  in  Schedules  (J)  and  (K),  and  are  thus  unaffected  by 
the  distribution  of  the  withdrawals  over  the  year  of  duration 
current  at  exit.  This  is,  of  course,  self-evident,  the  withdrawals 
being  credited  with  a  full  year's  exposure  in  their  year  of  exit; 
but  it  has,  I  think,  been  sometimes  overlooked  in  discussions 
as  to  the  (assumed)  efiFect  upon  the  rate  of  withdrawal  of  the 
distribution  of  the  withdrawals  over  the  year  of  duration  current 
at  exit. 

Comparing  now  the  results  of  Schedule  (K)  with  those  of 
Schedule  (H),  we  shall  see  the  results  of  adopting  the  Mean 
Duration  Method,  where  the  fractional  exposure  of  the  w^ithdrawals 
in  their  year  of  exit  differs  materially  from  half  a  year.  The 
following  are  the  aggregate  numbers  exposed  to  risk. 


Assumed  Distribution  of  Withdrawals. 

2(E)  2{wE) 

Mean  Duration  :\Iethoa  (Schedule  H)  .         5,16i-5         5,3-41-5 
Nearest  Duration  Method  (Schedule  K)         5-319  5,337 


Difference     .....         +154-5  —4-5 


Here  the  difference   in  the  numbers  exposed  to  the  risk  of 
death  is  evidently  equal  to 

^  -  ~  =346-5 -192-5  =  154-0 
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and  the  rates  of  mortality  by  the  Nearest  Duration  jMethod 
(Scliedule  K)  are  throughout  lower  than  (or  equal  to)  those 
deduced  by  the  Mean  Duration  iMethod. 

As  regards  the  number  exposed  to  the  risk  of  withdrawal,  the 
diHerence  is  limited  to  the  estimated  fractional  exposures  of  the 
death  cases  by  the  two  methods,  and  is  equal  to 

(/xO-^^  =  ll-lo-5=-4-5. 

The  numbers  exposed  to  risk,  and  the  rates,  of  withdrawal,  are 
thus  practically  identical  throughout. 

It  is  thus  again  shown  that  the  actual  distribution  of  the 
withdrawals  over  their  year  of  exit  has  a  somewhat  material  effect 
upon  the  rates  of  mortality  experienced,  and  in  cases  where 
the  average  fractional  exposure  of  the  withdrawals  differs  materially 
from  half  a  year,  the  Nearest  Duration  Method  may  be  expected 
to  give  a  more  faithful  representation  of  the  rates  of  death,  than 
that  which  would  be  indicated  by  the  Mean  Duration  Method. 

Comparative  Summary  of  Operations  under  the  Exact 
Duration,  the  Mean  Duration,  and  the  Nearest 
Duration,  Methods.      Scheme  op  Notation. 

In  the  appended  Comparative  Statement  I  have  tried  to  set 
out  a  concise  summary  of  the  successive  operations,  under  each 
of  the  three  methods  here  discussed,  for  deducing  the  numbers 
exposed  to  risk,  and  the  rates,  of  mortality  and  withdrawal;  also 
the  number  of  columns  involved ;  the  extent  to  which  +  and 
—  signs,  and  fractions,  enter  into  the  computations;  and  the 
assumptions  made  as  to  the  incidence  of  entrants  and  emergents 
in  the  years  of  duration  current  at  entry  and  exit. 

I  also  append  a  complete  "Scheme  of  Notation",  in  which  1 
have,  for  convenience  of  reference,  brought  together  in  a  general 
view  the  several  distinctive  symbols  used  throughout  Part  I  of  this 
essay,  according  to  the  limitation  of  the  period  of  observation  and 
the  different  methods  employed,  as  illustrated  in  the  tabular 
Schedules  (B)  to  (K). 

In  selecting  the  several  symbols  for  the  functions  or  quantities 
involved,  I  have  tried  (1)  to  depart  as  little  as  possible  from  those 
adopted  and  sanctioned  by  previous  writers;  (2)  to  employ 
symbols  which  should  (as  far  as  practicable)  graphically  suggest 
the  functions  or  quantities  which  they  represent;  and  (3)  to 
distinguish  by  a  variation  of  type  those  quantities,  which,  while 
functionally  similar,  differ  in  detail  or  in  value  when  applied  or 
computed  according  to  a  particular  method. 
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compaeatite 

Of  the  successive  Operations  required  for  the  computation  of  the  Numbers 
of  Duration: — hy  the  application  of  the  Exact  Duration  Method, 

Under  all  three  luethods,  the  cards  are  first  sorted  according  to  original  age  at  entry; 
(1)  the  separation  into  {a)  new  entrants,  (i)  surviving  entrants;  (2)  the  counting  and 
operations  in  respect  of  each  age  (or  group  of  ages)  at  entry :— 


"Surviving 

Entrants"  and 

Withdrawals  and  Deaths 

Cases 

"  Existing  " 

Method 

Duration 

Cards  Sorted  and 

Duration 

Cards  Sorted  and 

Recnrfled  on  Cards 

Tabulated 

Recorded  on  Cards 

Tabulated 

(1) 

& 

(3) 

(4) 

(5) 

(A)  Period  of   Observation  Limited 

Exact 

Exact  fractional 

According  to  curtate* 

Exact  fractional 

According  to  curtate* 

DUBATION 

duration    at 

duration  at  entry. 

duration    at 

duration  at  exit 

entry,  or  at 

or  at  exit 

exit 

(1)  Number  of  cases 

exit 

(1)  Number  of  cases 

(2)  Aggregate   frac- 

tional exposures 

(2)  Aggregate  frac- 
tional exposures 

Mean 

Curtate*  dura- 

According to  curtate* 

Curtate*    dura- 

According to  curtate* 

Duration 

tion  at  entry. 

duration  at  entry. 

tion  at  entry,          duration  at  exit 

or  at  exit 

or  at  exit 
(1)  Number  of  cases 

or  at  exit 

(1)  Number  of  cases 

Nearest 

Nearest  integral 

According   to  nearest 

Half-year  of  du- 

According to  half-year 

Duration 

duration,  at 

integral  durationf 

ration  atexitt         of  duration  of  exitf 

entry  or   at 

(1)  Number  of  cases 

(1)  Number  of  cases 

exitf 

in  each  half-year 

(B)  Period  of  Observation  Limited 

Exact 

Integral     dura- 

According to  integral 

Exact  fractional 

According  to  curtate* 

Duration 

tion  at  entry. 

duration  recorded 

duration    at 

duration 

or  at  exit 

on  cards 
(1)  Number  of  cases 

exit 

(1)  Number  of  oases 

(2)  Aggregate   frac- 
tional exposures 

Mean 

Integral     dura- 

According to  integral 

Curtate*    dura- 

According to  curtate* 

Duration 

tion  at  entry, 

duration  recorded 

tion  at  exit 

duration 

or  at  exit 

on  cards 
(1)  Number  of  cases 

(1)  Number  of  cases 

Nearest 

Integral     dura- 

According to  integral 

Half-year  of  du- 

According to  half-year 

Duration 

tion  at  en  try. 

duration  recorded 

ration  at  exitf 

of  duration  atexitf 

or  at  exit 

on  cards 
(1)  Number  of  cases 

(1)  Number  of  cases 
in  each  half-year 

*  Integral  durations  of  (^  +  1)  years  being  treated 
f  Durations  of  {t  +  \)  being  treated  as  of  durations 
X   Columns   in  which    figures  are  duplicated    being 
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Statemext 

Exposed  to  Bisk,  and   the  Rates  of  Mortality  and   WifhdratoaJ,  in    Years 
the  Mean   Duration  Method,  and  the  JVearest  Duration  Method. 

and    the    preliminary    upei'ations    at    each    age    at    entry    (or    gronp    of    entry    ages),    are 
recording    of    the    total    number    of    new    entrants.      The    following    are    the    successive 


No.  of  ColumnsJ 

involved  in 
tabulation  of  Xo. 
Exposed  to  Risk 


Of 
Death 

(6) 


Of  Death 
and  With- 
drawal 

(7) 


Xo.  of 

Col.<. 

involving 

attention 

to 

+  and  — 

signs 

(S) 


Frac- 
tions 
intro- 
duced 


(9) 


Type 
Assumptions  made  as  to  incidence  of  of 

Entrants  or  Emergents  in  years  of        Operation 
Duration  current  at  Entrance  or  Exit  in 

Schedule 


(10) 


(11) 


BV   Calexdar   Ykars. 


10 


10 


16 


11 


11 


Yes  Xone.  (B) 


•o  (july     Tliat    the  average  fractional  ex-         (C) 
j         posure  of  entrants  and  emer- 
I         gents  =  "5 

None  (1)  As  regards  cases  entering  and  (E),  (F) 
emerging  exactly  in  middle 
or  at  end  of  year : — Xone 
(2)  As  regards  cases  entering  and 
emerging  at  other  points : — 
that  the  errors  involved  hy 
reference  to  the  nearest  end 
of  year  counterbalance  one 
anotlier 


BY   Years  ok   Duk.atios. 


II  13  2 


11 


10 


II 


Yes 


■5  only 


Xone 


Xone.  ,      (G) 


That  the  average  exposure  of  the        (H) 
emergents  at  exit  ='5 


(1)  As    regards    cases    emerging    (J),  (K) 

exactly  in  middle  or  at  end 
of  year: — Xone 

(2)  As  regards  cases  emerging  at 

other  points :— thatthe  errors 
involved  by  reference  to  the 
nearest  end  of  year  counter- 
balance one  another. 


as  of  "curtate"  duration  if),  and 
(<),  and  {t  -I- 1),  alternately, 
each  counted  as  two. 

VOL.  XXXIII. 


•fractional  exposure",  (I'O). 
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Scheme  of  Notation 


Class  of  Observation", 

~      ' 

Sun-ivors 

Existing 

AND 

Methods  Esiployed 

m 

Cases  as  tabulated, 

(A)  Period  OF  Obsertation  LIMITED 

BY  Calendar  Years. 

(1)  Exact  Duration  Method— 

(B) 

Duration  (/)  as  tabulated 

curtate* 

curtate* 

Cases  as  tabulated    . 

*[jr]+t 

^xw 

Aggregate  Fractional  Exposures 

«'w+t 

e'[x]+t 

(2)  Mean  Duration  Method — 

(C) 

Duration  {t)  as  tabulated 

curtate  * 

curtate  * 

Cases  as  tabulated    . 

^xl+t 

^[x]+t 

(3)  XeabestDuhatiox  Method— 

(D)(a) 

(a)  For  Mortalitii  only — 

Duration  {t)  as  tabulated 

nearest  integral 

nearest  integral 

Cases  as  tabulated    . 

S[x]+t  = 

(**)w+t-i  +  (««)(j-]+J 

e\xnt  = 

{h)  For  Withdraii-al  only — 

(D)(i) 

Duration  {t)  as  tabulated 

nearest  integral 

nearest  integi-al 

Cases  as  tabulated    . 

(**)w+t-l  +  (««)[:r]+t 

(e)  For   Mortality    and    With- 

(E),(F) 

drawal — 

Reference   to    beginning    or  "^ 

( 

(««)[x]+< 

(«e)[x]+e 

end  of  Year  of  Duration      > 

...  -^ 

(^^)[x}+t 

(ie)M+t 

Duration  (/)  as  tabulated 

nearest  integral 

nearest  integral 

Cases  as  tabulated    . 

Hx]+t  = 
(*«)w+«-l  -i-  (««)[a:]+t 

(H)  Period  of  ObservationLimited 

BY  Years  of  DuRAiioy. 

(1)  Exact  Duration  Method — 

(G) 

Duration  (t)  as  tabulated 

true  integral 

true  integral 

Cases  as  tabulated    . 

«'w+' 

e\x]+t 

Aggregate  Fractional  Exposures 

... 

... 

(2)  Mean  Duration  Method — 

(H) 

Duration  (t)  as  tabulated 

trae  integral 

ti'ue  integral 

Cases  as  tabulated    . 

s\xnt 

e\x]^t 

(3)  Nearest  Duration  Method — 

(J),(K) 

Pieference   to    beginning    or ) 

< 

... 

end  of  Year  of  Duration      ) 

-l 

Duration  (t)  as  tabulated 

true  integral 

true  integral 

Cases  as  tabulated    . 

s\xW 

^\x]+t 

*  Integral  dui-ations  of  (^  + 1)  years  being  considered  as  of 

Symbols  common  to 

Numbers  exposed  to  Risk — 

Of  Death l£^xw 

Of  Withdrawal (»£JE')w+< 

Of  Death  or  Withdrawal     .....  E[i]-ft 

New  Entrants  at  age  ^.r~            .....  «[i] 
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Withdrawals 

Deaths 

Total  Decrement 

Net  Movement 

at  Age  at  Entry  [jt],  and  Duration  (t). 

curtate  * 

curtate  * 

^'ixl+t 

AxVrt 

=  {e  +  iv  +  d)[x^+t 

f'ixVrt 

=  (e'  +  tf'  +  d%+fl 

9[xVrt 
=  («-/)«+« 

curtate* 

curtate* 

«P[2]+t 

^[xVrt 

=  (c  +  (c  +  dXar]+t 

3[xVrt 

=  {»-f\xy^t 

nearest  integral 

current  year 

... 

^[xVrt-\ 

^[xy^t 
=  (e  +  w^rf) 

current  year 

nearest  integral 

iP[i]-i-l 

=  (e  +  <p  +  d) 

=  (s-f')[:rH« 

(6«f)u]4-l 
nearest  integral 

{ad)[xy.t 

{bd)[xHt 

nearest  integral 

W\xW 

(6w)[,]+,.i+(a?r)l;r]+t 

=  (e  +  w-fd)[^]_i 

?[xl+« 

curtate* 

curtate* 

"Trl+J 

^[x]^t 

<Pui+« 

d\xVrt 

^[x\+t 

=  («7'  +  rf')M+i 

curtate* 

curtate  * 

'q:ar]+« 

^W^t 

^IxVrt 

nearest  integral 

nearest  integral 

iaf\x}^t 
W\xW 

^[x\+t  = 

=  (ci  +  w  +  d)[x]+j 

"curtate"  duration  (f),  and  "fractional  exposure"  (1*0) . 

all  above  Methods. 
Kates— 

Of  Mortality 2'xH« 

Of  Withdrawal    .......  {^qXxyrt 

Central  Death-rate       ......  ^[xyrt 

Central  Withdrawal  Eate {tcm)[xHt 
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(II).  Application'  of  Methods  to  the  computation  of  the 
Rates  experienced,  and  the  Special  Benefits 
granted,  by  Clerks'  Associations. 

General    Characteristics    of    Clerks'    Associations,    and 
nature  of  special  benefits  granted. 

It  will  be  couveiiient,  at  the  outset,  to  set  out  as  coucisely  as 
possible  the  leading  objects  and  general  characteristics  of  these 
Clerks'  Associations,  which  are  established  in  several  of  the  cities 
and  larger  towns  of  England  and  Scotland. 

The  membership  is  restricted  to  bond  fide  clerks  employed 
within  a  definite  local  area;  and  the  main  object  of  the  Associations 
is  to  render  assistance  to  the  members  when  out  of  employment, 
or  when  payment  of  their  salaries  is  temporarily  suspended  by 
reason  of  sickness. 

The  following  is  a  condensed  summary  of  the  main  provisions 
of  the  rules  of  one  of  these  Associations  established  in  an  English 
city.  These  particulars  are  given  by  way  of  illustration  merely, 
and  while  the  main  principles  will  not  vary,  the  actual  provisions 
as  to  age,  amount,  incidence  of  allowances,  &c.,  may  materially 
differ  in  individual  Associations. 

Members  are  admitted  between  the  ages  of  18  and  45.  The 
rates  of  monthly  subscriptions  vary  from  2s.  to  2s.  9d.  per  month, 
under  the  "  Low"  Scale :  but  members  can,  at  their  option, 
subscribe  at  an  increase  of  50  pcr-cent  upon  the  above  rates  (on 
the  '^Middle"  Scale),  or  at  double  the  minimum  rates  (on  the 
'■'High"  Scale).  The  benefits  secured  under  the  three  scales  are 
strictly  proportionate  to  the  increased  subscriptions. 

The  benefits  granted  under  the  Low  Scale  of  Subscriptions 
are  as  follow: — 

(1)  A  weekly  allowance  during  non-employment,  or  during 
sickness  involving  temporary  suspension  of  pay,  granted 
to  members  of  six  months'  standing  and  upwards,  of 
245.  weekly  during  the  first  four  weeks;  15^.  weekly 
during  the  following  nine  weeks;  and  8^.  Aveekly  during 
the  remaining  13  weeks,  at  the  end  of  which  the 
allowance  ceases,  but  is  subject  to  renewal,  for  similar 
amounts  and  durations,  after  the  member  shall  have 
held  a  permanent  situation  for  at  least  six  months. 
This  restrictive  term  is  reduced  to  three  months  in 
respect  of  members  who  have  been  three  years  upon  the 
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books  witliout  receiving  beueiit:  and  is  altogether 
abrogated  in  the  case  of  members  who  have  been  five 
years  upon  the  books  without  receiving  benefit.  There 
are  also  limitations  as  to  the  maximum  aggregate 
amounts  which  may  be  received  during  the  whole  of 
membership  by  way  of  allowance,  which  need  not  be 
here  specified  in  detail. 

(2)  An  increasing  death-benefit  on  the  following  scale : — To 

members  of  between  six  months'  and  five  years'  standing, 
£7.  10s.;  to  members  of  between  five  and  ten  years' 
standing,  <£11.  5s.;  to  members  of  10  years'  standing 
and  upwards,  £15. 

(3)  Allowances  to  members  of  not  less  than  five  years' 
standing,  who  shall  be  permanently  unfitted  for  employ- 
ment; and  to  members  of  not  less  than  15  years' 
standing,  who  shall,  from  old  age  or  permanent  ill- 
health,  have  no  prospect  of  obtaining  remunerative 
employment;  also  to  necessitous  widows  and  orphans  of 
members.  These  allowances  may  be  either  by  Avay  of 
benevolent  grants,  or  annuities,  and  they  are  at  the 
entire  discretion  of  the  executive  as  to  grant^  amount, 
and  duration,  and  are  usually  made  from  a  "  Special 
Annuity  Fund''  or  '^Reserve  Fund",  created  and 
augmented  by  voluntary  contributions,  and  appro- 
priations of  surplus  moneys.  They  are  not,  therefore, 
a  charge  upon  the  members'  monthly  contributions. 

(4)  Medical  attendance  and  medicine  during  sickness,  the 

charges  under  this  head  being  provided  by  the  allocation 
of  a  fixed  portion  of  the  members'  subscriptions, 
averaging  about  4s.  per  member  per  annum. 

(5)  An   ''Employment    Bureau",    or    classified    register    of 

candidates  and  situations,  by  which  the  members  are 
assisted  in  obtaining  situations  when  out  of  employment; 
this  being  equally  a  benefit  to  the  individual  member, 
and  to  the  iVssociation,  which  is  thus  liberated  from  a 
charge  upon  its  funds  in  respect  of  the  allowance  during 
non-employment. 

(6)  A  restricted  allowance  of  death-benefit  upon  the  Minimum 

Scale,  or  of  death-benefit  and  medical  attendance  only, 
to  members  who,  by  removal  outside  the  local  district, 
or  by  entry  into  business  as  employers  (and  thus  ceasing 
to  be  "clerks")  have  forfeited  the  right  to  the  allowance 
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during  non-employment;  reduced  subscriptions  of  155. 
and  of  21s.  per  annum  respectively  being  paid  by  such 
members. 

The  management  expenses  of  the  Association  are  usually 
defrayed  (1)  by  an  allocation  of  a  fixed  proportion  (say  35  per- 
cent) of  the  members'  subscriptions ;  (2)  by  incidental  receipts 
from  entry  fees^  donations^  and  miscellaneous  sources  of  income. 

Form    or   Card    adopted,  and    Method    of   Recording  the 

Experience. 

The  following  is  the  form  of  card,  which  was,  on  the  whole, 
found  to  be  that  most  appropriate  for  recording  the  data: — 

FRONT. 


Numbei'  (16J  (1 
Age  at  Eutry  ^(1 
Subscription  £/  '    (lO 
Date  of  Entry  J.J/.    S^ 
Date  of  Exit  J   .   (i   .   q  J 
Mode  of  Exit   ^ 
Duration  (Entry)    K   .  Si 

Duration  (Exit)   0    .   Cl 
liemarlvs 


Scale 


^ 
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A  few  explanatory  notes  are  needed  to  make  clear  the  mode 
of  filling  up  the  several  particulars  upon  the  cards: — 

(1)  Number. — This     was    filled    in     with    the    consecutive 

number  of  membership,  corresponding  to  the  policy 
number  in  an  insurance  office. 

(2)  Scale.— This    was    entered    as    "H"     (High),    "  M '^ 

(Middle),  or  "L^^  (Low). 

(3)  A(/e  at  Entry. — This  was,  in  all  cases,  the  office  age  at 

entry,  as  charged,  and  stated  in  the  office  books.  As, 
however,  the  scale  of  subscriptions  was  constant  over 
groups  of  entry  ages  (18-30,  30-35,  35-40,  and  40-45) 
it  is  probable  that  there  was  no  great  exactitude  in 
stating  the  precise  age  at  entry ;  nor   does  it  appear 

BACK. 


Allowances  During  Sickness  or  Non-Employment 

Duration 

Date 

Weeks  [Days 

Amount 

S-ff 

JAs^f  iSS6 

^'b' 

6  ' 

6sig 

5-^ 

S-  2. 

3 

1 

77§ 

168  All  Investigation  of  some  of  the  Methods  [Jan. 

that  any  evidence  of  the  true  age  was  required  or 
furnished.  Upon  the  whole,  and  after  enquiry,  it 
seemed  probable  that  the  office  age  at  entry  was  that  at 
nearest  birthday,  which  would  be  identical  with  Dr. 
Sprague's  "  commencing  age.^'      {J.I.A.,  xxxi,  208.) 

(4)  Subscription. — This  was  filled  in  from  the  office  books, 

the  amount  entered  on  the  card  being  the  yearns 
subscription.  In  practice  all  subscriptions  were  paid  at 
intervals  of  calendar  months,  excepting  the  relatively 
few  cases  of  restricted  benefit,  where  the  reduced 
subscription  of  15s.  or  21s.  was  paid  annually. 

(5)  Date  of  Entry. — This  was   entered  up  with  the  month 

and  year  in  which  the  first  subscription  was  paid. 
The  subscriptions  being  payable  in  all  cases  on  the 
first  day  of  a  calendar  month,  the  date  of  entry  always 
coincides  with  the  commencement  of  the  month 
recorded  upon  the  cards. 

(6)  Date  of  Exit. — This  was  recorded,  in   cases   of  with- 

drawal, as  the  month  and  year  in  which  the  subscription 
ceased ;  and  in  cases  of  death,  as  the  month  and  year 
hi  which  death  actually  took  place. 

(7)  Mode  of  Exit. — This  was  either  by  withdrawal,  including 

[a)  non-pavnient  of  subscription  (Z>)  removal  outside 
the  local  district  (c)  entering  upon  business  as  an 
employer — all  of  which  were  marked  "L" — or  by 
death,  which  was  marked  "  Id." 

(8)  Duration  (Entry J. ^      These  particulars  were  not  entered 

(9)  Duration  (Exit).    \  upon  the  cards  from  the  office 

books,  but  were  computed  and  recorded  later  on, 
according  to  the  methods  specified  in  the  first  part  of 
this  paper.*  It  may  be  added  that,  where  it  is  desired 
to  deduce  and  tabulate  the  experience  according  to 
ages  attained,  these  headings  would  be  replaced  by 
"Age  at  Entry  on  Observation^'  and  "Age  at  Exit'' 
respectively.  The  additional  lines  aflbrd  opportunity 
for  similar  entries  at  subsequent  investigations. 

(10)  Remarhs. — Here  particulars  were  entered  of  any 
special  incidents  of  the  case,  including  changes  of  scale 
during  membership ;  revival  after  lapse ;  transfer  to 
restricted  scale  of  benefit,  by  removal  or  entry  upon 
business  ;  transfers  to  Annuity  or  Benevolent  Funds ; 
&c. 

*  See  pp.  71j  72. 
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(11)  Alloicances  during  Sickness  or  yon-Employment . — The 
entries  under  this  head  being  sometimes  numerous,  and 
increasing  with  the  duration  of  membership,  it  was 
found  preferable  to  preserve  the  back  of  the  cards  for 
these  particulars.  The  first  column  "  duration  '^ 
(representing  the  duration  of  actual  membership  at  the 
date  when  allowance  commenced)  was  not  supplied 
from  the  office  books,  but  computed  and  recorded 
later.  The  "date"  was  that  of  the  month  and  year 
when  benefit  commenced;  the  "weeks^'  the  number 
of  weeks  (and  days)  dm-ing  which  tlie  allowance  was 
continuously  paid;  and  the  "amount"  the  aggregate 
sum  received  in  respect  of  each  such  series  of 
continuous  payments. 

Methods  adopted  in  deducing  Rates  of  Mortality,  AVith- 
DRAW^iL,  axd  Allowance  during  Xon-Employment. 

The  method  actually  selected  for  investigating  the  particular 
experience  here  under  review  was  that  of  Mean  Durations,  as  this 
method  ofi"ered  great  facilities  in  the  actual  computations,  and 
undoubtedly  gave  very  accurate  results  in  this  particular  case. 

The  processes  of  deducing  the  numbers  exposed  to  risk,  and 
the  rates  of  mortality  and  withdrawal,  in  central  ages  at  entiy 
and  individual  years  of  duration,  have  been  fully  explained  in 
the  first  part  of  this  paper,  the  tabulation  being  in  the  form  set 
out  in  Schedule  (C),  on  pages  82  and  83. 

The  rate  of  mortality  was  experimentally  computed  in  this 
form ;  but  it  was  seen  from  the  outset  that  the  aggregate  number 
of  deaths  (128)  was  quite  too  few  to  give  trustworthy,  or  indeed, 
workable,  results ;  and  it  was  ultimately  decided  to  treat  the  rate 
of  mortality  as  a  function  of  the  age  only,  irrespective  of  duration 
of  membership.  The  age  attained  was  assumed  to  be  equal  to 
the  sum  of  the  office  age  at  entry  (.r)  and  the  curtate  duration  (/); 
and  all  cases  having  an  (assumed)  age  of  {x-\-t)  were  brought 
together  so  that  the  numbers  exposed  to  risk  (E.^^?)  and  the 
deaths  {dx+t)  could  be  compared,  and  the  rate  of  mortality 
computed.  The  rate  thus  deduced  was  equal  to  the  central 
death-rate  (;nj-+,),  and  the  values  of  {qx+t)  were  deduced  by  the 
formula  of  relation 

_    2/«^.+r 
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It  will  be  seen  that,  as  the  cases  had  been  grouped  in  central 
ages  at  entry,  and  years  of  duration,  the  effect  of  this  was  that 
the  values  of  nix+t  (and  consequently  those  of  q.v+t)  were  deduced 
from  the  numbers  exposed  to  risk,  and  the  deaths  at  five  grouped 
ages  {x  +  t  —  '^),  {x  +  t—\),  [x^-t],  {x  +  t-\-\),  and  [x  +  t^2). 
This  was  in  effect  a  first  graduation  by  summation  in  fives.  The 
results  thus  deduced  were  combined  with  the  experience  of  the 
previous  seven  years  1880-7,  and  a  graduated  rate  was  ultimately 
adopted,  which  represented  approximately  the  experience  of  the 
12  years  1880-1892. 

The  rate  of  mortality  thus  adopted,  as  a  basis  for  money- 
values,  is  set  out  in  Table  I.*  The  actual  experience  did  not 
extend  beyond  age  60,  and  at  this  age  a  junction  was  conveniently 
effected  with  a  table  of  mortality  re])reseuting  the  experience  of 
males  in  city  districts  employed  in  similar  occupations  to  those 
of  the  members  whose  experience  was  under  investigation. 

As  regards  the  rate  of  ivithdrawal,  the  experience  was  much 
more  extensive,  there  having  been  1,222  cases  of  withdrawal 
during  the  period  of  observation.  The  actual  rate  of  withdrawal 
was  deduced  for  each  central  age  at  entry  and  each  year  of 
duration  by  the  formula 

the  values  of  (?<^^)[.t]+;  being  then  computed  by  the  formula  of 
relation 


{ii^q)[x]+t= 


2(i^m)[j;]+t 
2  +  (M;m)[j.]+< 


The  resulting  values  are  set  out  in  Table  II  for  each  central 
age  at  entry  and  each  year  of  duration.  It  will  be  seen  that  the 
rate  of  withdrawal  (at  all  entry  ages)  averages  about  16  per-cent 
in  the  first  year  of  duration,  about  9  per-cent  in  the  fifth  year, 
5  per-cent  in  the  tenth  year,  4  per-cent  in  the  fifteenth  year,  and 
thence  diminishes  steadily  to  practical  extinction  at  about  the 
thirtieth  year.  It  is  also  to  be  noted  that  the  rates  are  somewhat 
materially  lower  at  central  age  at  entry  20  (especially  in  the 
earlier  years  of  duration)  than  the  rates  at  higher  entry  ages  in 
corresponding  years  of  duration.  As  there  was  a  considerable 
preponderance  of  cases  at  the  earlier  entry  ages  and  durations, 
this  diminution  in  the  rate  of  withdrawal  was  somewhat  note- 
worthy, and  could  hardly  be  disregarded  in  the  computation  of 
money-values. 

*  For  Tables  I  to  VIII,  see  pages  18U-6. 
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A  rate  of  withdrawal  was  ultimately  adopted^  which^  while 
having  regard  to  the  results  set  out  in  Table  11^  was  well  within 
that  actually  experienced,  and  thus  left  a  fair  margin  for  contin- 
gencies in  this  respect. 

As  regards  the  rate  of  non-empJoyrnent ,  the  method  adopted 
was  as  follows:  The  dates  of  the  several  allowances,  the  number  of 
weeks  and  days  during  which  they  were  continuously  paid,  and 
the  aggregate  amounts  paid  iu  respect  of  each  continuous  allow- 
ance, having  been  recorded  on  the  backs  of  the  cards,  as  already 
explained,  the  dm-ation  of  membership  as  at  the  date  of  each 
sitch  allowance  was  computed  to  one  decimal  place,  and  entered 
iu  the  column  headed  "Duration."  The  cards  were  then  sorted 
(1)  according  to  central  ages  at  entry:  (2)  according  to  year  of 
duration  when  entering  on  benefit :  and  the  cases  counted  and 
tabulated,  so  as  to  show,  for  each  central  age  at  entry  and  each 
successive  year  of  duration,  the  number  of  cases  of  benefit,  the 
total  number  of  weeks  during  which  benefit  was  actually  paid,,  and 
the  aggregate  amount  paid  iu  each  case. 

The  allowance  was,  as  has  been  said,  a  variable  one,  diminish- 
ing after  4  weeks',  and  again  after  13  weeks'",  continuous  pay,  and 
ceasing  after  26  weeks  of  total  pay.  In  order  to  give  effect  to 
this,  in  a  form  convenient  for  computatiou,  a  further  column  was 
added,  giving  the  number  of  weeks  over  which  the  allowance 
would  have  extended,  if  the  amount  of  the  weekly  pay  had  been, 
throughout,  the  maximum  amount  which  was  in  fact  payable 
during  the  first  four  weeks  only.  This  was  readily  arrived  at, 
by  dividing  the  aggregate  amount  received,  by  the  maximum 
weekly  allowance,  which,  of  course,  varied  according  to  the  scale 
of  membership  and  subscription  (High,  Middle,  or  Low);  and 
could  be  computed  in  each  individual  case,  or  in  each  group  of 
cases  where  the  central  entry  age,  the  year  oi  duration,  and  the 
scale  of  membership,  were  all  identical. 

The  number  of  weeks  thus  deduced,  which  1  have  termed 
"equivalent  weeks^^  numbered  2,776  iu  the  aggregate,  as 
compared  with  4,206  weeks  during  which  the  reducible  allowance 
was  actually  paid;  and  the  effect  of  this  was  to  reduce  the 
tabulated  number  of  weeks  in  the  average  ratio  of  about  3  to  2. 

By  the  adoption  of  this  device,  a  good  deal  of  labour  was 
saved  in  the  following  stages.  It  proceeds,  as  will  have  been 
seen,  upon  the  reasonable  assumption  that  the  value  of  an  allow- 
ance extending,  for  example,  over  fifteen  weeks,  of  £\.  4^.  during 
the  first  four  weeks,  of  15^.   during  the  following  nine  weeks, 
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aud  of  8a-.  lor  the  remaining   two   weeks — or  £12.   7.s.   in  all — 

cannot  differ  materially  from  the  value  of  an  allowance  at  the 

/      12'35\ 
constant  rate  of  £\.  45.  weekly  extending  over  10"3  (  =    ~       J 

weeks,  and  also  amounting,  in  the  aggregate  to  £12.  7s. 

Upon  the  basis  of  the  number  of  "equivalent  Aveeks^'  thus 
deduced,  the  average  number  of  weeks'  allowance  per  member 
was  deduced  (1)  as  a  function  of  the  year  of  duration  only;  (2) 
as  a  function  of  the  age  attained  only;  the  formulae  being 
respectively 

Vt 

E, 

llx+t=  ^ 

J^x+t 

where  iv  and  r^.+f  represent  the  aggregate  number  of  '^equivalent 
weeks"  arising  in  the  (^  +  l)th  year  of  duration,  and  in  the  year 
following  age  (x  +  t),  respectively;  E^  and  Ej,.+;  represent  the 
numbers  exposed  to  risk  in  the  (/  +  l)th  year  of  duration,  and  in 
the  year  following  age  {x  +  t)  respectively;  and  Ut  and  u-^.+t 
represent  the  resulting  rates  of  non-employment.  In  deducing 
these  rates,  as  at  ages  attained,  a  special  correction  was  made,  in 
respect  of  the  non-payment  of  benefit  during  the  first  six  months 
of  membership. 

In  Table  III,  I  have  set  out  the  rate  of  non-employment 
computed  upon  these  two  bases.  As  regards  the  rate  experienced 
in  years  of  duration,  it  might  be  anticipated  tliat  there  would  be 
some  indications  of  a  selection  against  the  Association  in  the 
early  years  of  duration,  arising  from  members  entering  who  were 
in  expectation  of  benefitting  by  the  allowances  in  this  respect  at  an 
early  date .  If  the  rates,  as  tabulated  in  years  of  duration,  are  closely 
examined,  as  set  out  in  column  (4)  of  Table  III,  regard  being  given 
to  the  fact  that  the  rate  during  the  first  year  should  practically 
be  doubled  for  purposes  of  comparison,  it  will  be  seen  that  there 
are  indications,  in  the  early  years  of  duration,  of  the  effects  of 
some  such  causes:  but  these  indications  cannot  be  said  to  be 
strongly  marked. 

As  regards  the  tabulation  of  the  rates  according  to  ages 
attained,  it  will  be  seen  from  column  (2)  that  the  rate  tends  to 
diminish  from  age  20  to  about  age  31,  after  wbich  it  tends  on  the 
whole  to  increase  witb  the  age,  up  to  age  64,  the  highest  age 
under  observation. 
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It  was,  upon  the  whole,  thought  to  be  preferable  to  deduce 
the  money  values  upon  the  basis  of  the  rate  of  nou-eniploynient 
as  computed  at  ages  attained.  As  this  function  is  one  of  some 
interest,  I  have  appended  in  Table  IV  the  rate  of  non-employment 
as  experienced  in  the  several  periods  1862-79,  column  (2); 
1880-87,  column  (3);  and  1888-92,  column  (-4),  at  ages  attained; 
and  also,  in  column  (5),  the  rates  adopted  for  the  computation  of 
money  values,  after  consideration  of  the  whole  experience  thus 
available. 

The  rates  above  age  64-  not  being  obtainable,  an  assumed  rate 
of  allowance  was  tentatively  adopted  ;  and,  having  regard  to  the 
restrictions  under  the  rules  as  to  the  duration  of  allowance,  and 
the  conditions  under  which  the  allowance  could  be  resumed,  as 
well  as  those  limiting  the  aggregate  amount  receivable  by  a 
member,  a  rate  increasing  up  to  a  maximum  of  two  weeks' 
allowance  per  annum  per  member,  was  deemed  to  be  fully 
sufficient  to  meet  the  case. 


Methods  of  Computixg  Values  of  Benefits,  and 
Valuation  Tables  and  Results. 

Upon  the  bases  specified  above,  as  to  the  rates  of  mortality, 
of  withdrawal,  and  of  allowance  during  non-employment,  there 
were  computed,  for  each  central  age  at  entry,  and  for  each 
successive  year  of  duration,  the  value  (1)  of  annuities  payable 
throughout  membership  (2)  of  the  varying  assurance  at  death 
and  (3)  of  the  benefit  payable  during  non-employment ;  interest 
being  taken  throughout  at  a  rate  of  3  per-cent  per  annum. 

(1)  The  values  of  the  annuity  payable  throughout  member- 
ship, that  is,  until  cessation  by  death  or  withdrawal,  were 
computed  upon  the  basis  of  the  approximate  formula  (See 
Appendix  E) 

where  q"  represents  the  probability  of  either  death  or  Avithdrawal 
during  the  year  of  duration;  whence  we  have 

p  [.v]+f=i-—q  [xut 
and  log  vp'\.r]+t  =  ^  log  D%+t 

whence  the  values  of  N''[.r]+?  and  of  f/^u]-^  ?  can  be  deduced  by  the 
ordinary  processes. 
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(2)  The  values  of  the  assurance,  payable  at  death,  with 
allowance  for  mortality  and  withdrawal  during  life,  Avere  based 
upon  the  approximate  formula     (See  Appendix  E) 

where    q'   represents    the    probability    of    death,    allowing    for 
withdrawals:  and  we  have 


or 


log  q[x]  +  t-\-  log  Jy'\x]  +  t-\-   log  V=  log  C'[.r]+t 


whence  the  values  of  M'[.v]+f,  of  h.'[x]+t,  and  of  the  varying 
assurance,  can  readily  be  deduced  in  the  usual  way. 

(3)  The  values  of  the  allowance  during  non-employment  were 
obtained  by  the  formula 

TT/  _   ^{^'\x]  +  t  +  \-U[x]  +  t) 

where  U'[.pj+;  represents  the  value  of  a  constant  benefit  of  one  per 
week  during  non -employment,  with  allowance  for  mortality  and 
withdrawals,  and 

The  tabular  values,  computed  as  above,  represent  the  values 
of  the  several  benefits  to  members  entering  at  office  age  \_x\,  who 
were  in  existence  (at  the  date  of  valuation)  at  the  precise  durations 
0,  1,  2,  3,  .  .  .  t  years.  By  taking  the  means  of  these  values 
throughout,  factors  w^ere  obtained  appropriate  for  the  valuation  of 
the  benefits  or  contributions  of  members  whose  curtate  durations 
were,  at  the  date  of  valuation  0,  1,  2,  3,  ...  ^  years,  and  whose 
fractional  exposures  were,  on  the  average,  half-a-year. 

The  cards  representing  the  cases  "existing"  at  the  date  of  the 
valuation  having  been  already  sorted  according  to  central  ages  at 
entry  and  curtate  durations,  the  mean  valuation  factors,  arrived  at 
as  above,  wxre  then  applied  to  the  valuation  of  the  cases  in  each 
year  of  duration,  regard  being  also  given  to  the  scale  under  which 
the  members  had  severally  subscribed.  By  this  means  the 
liability  in  respect  of  the  death-benefit,  and  of  the  allowance 
during  non-employment,  was  ascertained;  and  the  values  of  the 
members^  annual  subscriptions  were  similarly  computed  by  the 
employment  of  mean  annuity-values. 

In  computing  the  values  of  the  subscriptions,  allowance  was 
made    for    the    non-payment    of   the    monthly   subscriptions   by 
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members  whilst  in  receipt  of  benefit.  This  was  arrived  at  by 
increasing  the  amount  of  the  maximum  weekly  allowance  during 
non-emplojTuent^  by  the  amount  of  the  average  weekly  subscription 
of  the  members  (in  each  of  the  three  scales)  as  a  whole,  increased 
in  the  proportion  of  actual  to  '^equivalent"  weeks  of  benefit. 

The  value  of  the  estimated  net  premiums  was  arrived  at  bv 
deducting  from  the  value  of  the  oftice  subscriptions  payable  (1) 
the  percentage  available  under  the  rules  for  management  expenses, 
(.2j  the  value  of  the  constant  deduction  in  respect  of  medical 
attendance.  Sec.  Finally,  by  deducting  the  aggregate  value  of 
the  estimated  net  premium  from  the  aggregate  values  of  the  death 
benefit  and  the  allowance  during  non-employment,  and  carefully 
eliminating  negative  values,  the  amount  of  the  estimated  liability 
was  arrived  at. 


As  TO  THE  EFFECT  OF  A\  ESTIMATED  ALLOWANCE  FOR  WITH- 
DRAWALS UPON  THE  Xet  Premiums  axd  Valuation 
Factors  computed,  and  upox  the  Reserves  or  Xet 
Liability. 

The  effect  of  making  an  allowance  for  secessions  or  withdrawals, 
in  the  valuation  of  Benefit  Societies,  is  a  subject  that  does  not 
appear  to  have  received  much  attention  in  our  published  trans- 
actions; although  it  must,  as  I  imagine,  come  frequentlv  under 
the  attention  of  the  actuary.  It  is  quite  impossible  for  me, 
within  the  limits  of  the  present  paper,  to  discuss  this  interestins; 
question  at  any  length,  or  at  all  adequately;  but  I  have  thought 
that  it  would  be  of  interest  to  append  some  comparative  results, 
as  to  the  effect  of  making  an  allowance  for  withdrawals,  in  the 
case  of  the  particular  benefits  here  dealt  with  (1)  on  the  amounts 
of  the  net  premium  and  valuation  factors,  (2)  on  the  amount  of 
the  reserves,  or  net  liability. 

I  have  assumed,  for  the  sake  of  simplicity,  that  the  benefit  at 
death  is  a  constant  amount  of  £10;  that  the  allowance  durins 
non-employment  is  at  the  constant  rate  of  .€1  per  week,  without 
reduction,  but  limited  as  to  incidence  and  duration  according  to 
the  conditions  specified  on  pages  164  and  165;  and  I  have  adopted 
the  rate  of  mortality  as  specified  in  Table  I;  a  graduated  rate  of 
withdrawal  based  upon  the  rates  shown  in  Table  II,  and  ceasino- 
at  the  expiration  of  30  years^  duration ;  and  a  rate  of  non-employ- 
ment as  shown  in  Table  IV,  column  (5^  ;  with  interest  throuirhout 
at  3  per-cent. 
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I  have  preferred^  in  these  illustrative  examples^  to  assume  a 
rate  of  withdrawal  which,  upon  the  whole,  is  fully  equal  to  that 
actually  experienced;  it  will,  however,  be  understood  that  in  the 
practical  valuation  of  such  an  Association,  the  rate  of  withdrawal 
assumed  as  likely  to  operate  in  the  future  should  be  materially 
below  that  actually  obtaining  in  the  immediate  past. 

I  have  computed,  and  give  in  Table  V,  the  valuation  factors 
A.\x]+t,  '^'[x]+t,  and  a'^[x]4,t)  with  allowance  for  withdra^vals;  also 
the  factors  h.[x]+t)  U[x]+o  and  a[,r]+<,  without  allowance  for  with- 
drawals; taking  values  of  [,r]=:20,  30,  and  40;  and  of  ^  =  0,  1, 
3,  5,  10,  15,  20,  25,  and  30.  I  have  also  computed  the  value  of 
7r'[a^]j  the  net  premium,  with  allowance  for  withdrawals,  required 
to  provide  £10  at  death,  and  £1  weekly  during  non-employment; 
and  of  7r[.r]  the  net  premium,  without  allowance  for  withdraw^als, 
computed  to  provide  the  same  benefits.  These  valuation  factors 
and  net  premiums  are,  as  might  have  been  expected,  materially 
reduced  where  the  element  of  withdrawal  is  introduced,  and 
especially  in  the  early  years  of  duration. 

In  Table  VI  are  given  what  may  be  termed  the  true  net 
premium  reserve  values  at  the  ages  at  entry,  and  after  the  several 
durations,  above  mentioned.  Here  the  reserve  values  in  columns 
(2),  (3),  and  (4)  are  computed  on  the  basis  of  a  net  premium  and 
valuation  factors  allowing  for  withdrawals;  while  in  columns  (5), 
(6),  and  (7)  the  reserves  are  upon  the  basis  of  a  net  premium  and 
of  valuation  factors  without  allowance  for  withdrawals.  These 
reserve  values  wall  be  built  up  respectively  by  the  accumulations 
of  the  net  premiums  as  computed,  assuming,  of  course,  that  the 
rates  of  mortality,  of  withdrawal,  and  of  non -employment  do  not 
differ  from  those  assumed. 

It  will  be  seen  that  in  these  examples  the  reserve  values  are, 
in  the  early  years  of  duration,  less  when  the  element  of  withdrawal 
is  introduced;  but  that  after  between  10  and  15  years'  duration, 
the  introduction  of  the  withdrawals  increases  the  i-eserve  values 
throughout.  It  does  not  of  course  follow,  that  these  relations 
would  always  hold  good,  and  the  comparative  results  would 
probably  be  modified,  according  to  the  rate  of  withdrawal  assumed 
in  successive  years  of  duration,  and  the  progression  of  that  rate. 
It  is,  however,  clear,  where  (as  in  the  present  examples)  the  rate 
of  withdrawal  is  assumed  to  operate  over  a  fixed  term  of  years 
only,  that  the  reserve  values  after  the  expiration  of  that  term  must 
throughout  be  greater  where  the  element  of  withdrawal  enters 
into  the  net  premium :  for  the  other  valuation  factors  (the  effect 
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of  withdrawal  having  ceased  to  operate)  are  now  identical,  and 
the  lower  net  premium  will  necessarily  produce  a  greater  reserve 
value. 

In  the  above  examples  it  is  assumed  that  the  Actuary  has  a 
free  hand  in  the  selection  and  computation  of  his  valuation 
factors,  and  that  the  office  scale  of  subscriptions  will,  after  a 
reasonable  allowance  for  expenses  and  other  charges,  be  sufficient 
to  provide  the  larger  net  premium  required  where  no  allowance 
is  made  for  withdrawals.  As,  however,  the  expenses  of  manage- 
ment and  other  charges  will  usually  absorb  a  stated  proportion 
of  the  office  subscriptions,  the  more  usual  case  will  be  that  where 
the  available  net  premium  applicable  to  benefits  is  represented  by 
the  fixed  proportion  of  the  subscriptions  remaining. 

Let  us  first  take  the  case  where  this  available  benefit  premium 
is  found  to  be  just  sufficient  to  provide  the  risks  without  any 
allowance  for  withdrawals.  I  have  computed  in  Table  ^  II  the 
comparative  reserve  values  upon  this  basis,  with  and  without 
allowance  for  withdrawals;  but  always  upon  the  assumption  that 
the  net  premium  valued  is  that  available  as  above,  and  wliich 
will  provide  for  the  benefits,  assuming  that  there  are  no  with- 
drawals. 

Taking  the  columns  (2),  (3),  and  (4),  and  comparing  the 
results  with  those  set  out  in  columns  (5),  (6),  (7),  it  will  be 
seen  that  the  element  of  withdrawal  introduces  (upon  this  basis) 
negative  values  in  the  early  years  of  duration,  and  that  the  reserve 
values  are  throughout  diminished,  where  allowance  is  made  for 
withdrawals.  After  30  years'  duration,  however,  when  the  effect 
of  withdrawals  ceases,  the  reserve  values  will  be  identical  under 
both  assumptions;  as  the  net  premium  employed  in  this  case  is 
throughout  the  same  in  the  two  cases. 

It  may  be  added  that  the  reserve  values  set  out  in  columns 
(5),  (6),  and  (7)  will  be  throughout  built  up  (without  allowance 
for  withdrawals)  precisely  by  the  net  premiums  assumed;  and 
that  the  reserve  values  set  out  in  columns  (2),  (3),  and  (4)  will 
consequently  be  materially  less  than  those  that  would  have  been 
built  up  (with  allowance  for  withdrawals)  by  the  assumed  net 
premiums;  the  difference  being  represented  by  the  anticipated 
value  of  the  future  profit  arising  from  withdrawals. 

Taking  now  the  case  where  the  available  net  premium,  after 
providing  for  expenses  and  charges,  is  only  just  sufficient  to 
provide  the  benefits  granted,  with  full  allowance  for  withdrawals, 
we  have  the  results  set  out  in  Table  VIII.     Here  the  element 
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of  withdrawal  materially  reduces  the  reserve  values  iu  columns 
(2),  (3)jaud  (4),  which  are  throughout  less  than  those  in  columns 
(5),  (6),  and  (7),  until  the  effects  of  withdrawals  ceases,  when  they 
are  identical  with  those  deduced  without  allowance  for  withdrawals. 

The  values  in  columns  (2),  (3),  and  (4)  are  here  precisely 
built  up  (with  allowance  for  withdrawals)  by  the  net  premiums 
assumed;  but  these  premiums  would  be  quite  insufficient  to  build 
up  the  greater  reserve  values  (without  allowance  for  withdrawals) 
set  out  in  columns  (5),  (6),  and  (7) ;  the  difference  representing 
the  present  value  of  the  loss  which  would  arise  if  there  should 
in  the  future  be  no  withdrawals. 

In  the  case  of  the  Association  whose  experience  has  been 
under  review  in  the  earlier  portion  of  this  paper,  it  was  found 
that  the  available  office  subscriptions,  after  allowing  for  expenses 
and  medical  charges,  was  somewhat  more  than  sufficient  to  provide 
the  benefits  granted,  upon  the  assumption  that  the  future  rate  of 
withdrawal  would  be  reasonably  below  that  actually  experienced. 
It  will  probably  be  found,  in  many  cases,  that  there  is  a  very 
narrow  margin  in  this  respect;  and  that,  therefore,  the  premium 
available  for  benefits  would  not  be  sufficient  to  provide  reserve 
values  computed  without  allowance  for  withdrawals.  The  rate 
of  withdrawal  likely  to  obtain  in  the  future  history  of  the 
Association  thus  becomes  a  most  important  element  in  the  case; 
as,  if  from  any  cause  the  rate  experienced  falls  materially  below 
that  assumed  in  the  valuation,  the  net  premiums  available  will  no 
longer  be  sufficient  to  provide  the  necessary  reserves. 

It  therefore  behoves  the  Actuary  to  exercise  great  caution  in 
his  assumptions  as  to  the  rate  of  withdrawal.  If,  on  the  one 
hand,  he  altogether  ignore  this  element,  or  adopt  a  rate 
materially  below  that  indicated  by  the  experience,  he  will 
probably  bring  out  an  immediate  and  large  (but  at  the  same  time 
somewhat  illusory)  deficiency  in  the  funds;  while  if,  on  the  other 
hand,  he  assume  a  rate  of  withdrawal  practically  identical  with 
that  actually  experienced  in  the  past,  he  runs  the  risk  that  the 
rate  obtaining  in  the  future  may  be  materially  below  his  estimates, 
and  that  a  grave  deficiency  may  thus  arise  at  future  valuations. 
In  practice,  a  careful  judgment  must  be  exercised,  as  to  the 
sufficiency,  upon  reasonable  assumptions  as  to  the  rate  of  with- 
drawal, of  the  available  net  premium  to  provide  for  the  risks; 
and  the  basis  upon  which  to  proceed  in  the  computations  of  the 
reserves,  must  be  largely  determined   by  a  careful  analysis  of  the 
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circumstances  and  experience  of  the  particular  Association^  and 
its  general  tinancial  position. 

As  an  illustration  of  the  important  tinancial  considerations 
involved  in  these  questions,  I  have  roughly  computed  the 
aggregate  amount  of  reserves  which  would  have  been  required, 
upon  the  different  assumptions  made  in  Tables  YI,  VII,  and 
VIII,  in  respect  of  the  2,881  members  actually  existing,  as  at 
31  December  1892,  in  the  Association  whose  experience  I  have 
dealt  with  in  this  paper.  I  have  taken,  throughout,  supposititious 
benefits  of  £10  at  death,  and  of  £1  weekly  during  non-employment. 
The  reserve  values  were  computed,  at  quinquennial  ages  and 
durations,  by  means  of  the  values  given  in  Tables  VI,  VII, 
and  VIII,  so  as  to  give  the  aggregate  reserves  (1)  with  allowance 
for  withdrawals,  (a)  in  both  valuation  factors  and  net  premium, 
{b)  in  valuation  factors  only;  (2)  without  allowance  for  with- 
drawals, (ff)  in  both  valuation  factors  and  net  premium,  (b)  in 
valuation  factors  only.  The  application  of  these  four  cases  to  the 
"model  office'^  necessarily  involves  the  assumption  that  the 
available  benefit  premiums  are,  throughout,  sufficient  to  cover  the 
net  premiums  computed  without  allowance  for  withdrawals.  The 
resulting  Aggregate  Reserve  Values  are  as  follow: — 

Aggregate  Reserve  Values. 


T,i,i„  „f  Rpsprvps                    ■  ^^**-^  °^  ^'^^      Aggregate 
iiasibolKesene:,                    1    Premiums        Reserves 

Ratios 
per-cent 

Table 

With  Allowance  for  Withdrawals 

Without 

With 

Without 

With 
Without 
Without 

With 

£8,856 
8,901 
5,327 

14,156 

100-0 

100-5 

60-2 

159-9 

Vl  (a) 

VI  (6) 

VII  (a) 

VIII  (6) 

N    2 
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Table  I. — Clerks'  Association. 

Graduated  Bate  of  Mortality,  as  employed  in  compntation  of 
money  values,  based  upon  actual  experience,  1880-1892. 


Age 

Rate  of  Mortality 

(x  +  t) 

Qx+t 

(1) 

(■2) 

20 

•0046 

21 

•0047 

22 

•0048 

23 

•0049 

24 

•0052 

25 

•0054 

26 

•0057 

27 

•0059 

28 

•0062 

29 

•0065 

30 

•0068 

31 

•0071 

32 

•0073 

33 

•0076 

34 

•0079 

35 

•0082 

36 

•0085 

37 

•0088 

38 

•0092 

39 

•0096 

40 

•0101 

41 

■0106 

42 

•0112 

43 

•0119 

44 

•0126 

45 

•0133 

46 

•0142 

47 

•0150 

48 

•0159 

49 

•0167 

50 

•0176 

51 

•0186 

52 

•0197 

53 

•0211 

54 

•0230 

55 

•0255 

56 

•0285 

57 

•0321 

58 

•0366 

59 

•0402 
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Table  II. — Cleeks'  Association. 

Safes  of  Withdraical,  as  actually  experienced  (ISSS— 92)  scheduled 
according  to  Central  Ages  at  Entry  and  Years  of  Duration. 


Year  of 

Centrai.  Age  at  Estkt 

x'_ 

All 
Entrv 
Ages 

Year  of 

Dura- 
tion 

t 

20 

25             30       j 

35 

40             45 

Dnra-  ' 
tion    ! 

t 

Eate  of  Withdrawal 

100(jr2t^]^0 

(1) 

(3) 

(3)               (i) 

(5)      ! 

(6) 

(7) 

(S) 

(9) 

0 

11-4 

19-7 

17-2 

18-4 

17-8 

221 

16-7 

0 

1 

10-9 

131 

10-2 

18-4 

23-4 

120 

1 

2 

9-8 

11-9 

13-1 

14-5 

9-0 

10-9 

2     1 

3 

9-2 

14-9 

13-9 

5-9 

14-5 

18-9 

12-2 

3    ! 

4 

111 

9-6 

7-2 

1-3 

10-5 

9'4 

4 

5 

9-2 

9-2 

9-7 

9-8 

9-8 

9-7 

5 

6 

7-2 

8-6 

6-8 

9-2 

61 

10-5 

b'O 

6 

7 

5-2 

6-2 

3-7 

7-3 

71 

5"5 

7 

8 

6-4 

6-3 

4-7 

4-7 

121 

s-V 

61 

8 

9 

41 

3-7 

4-3 

3-2 

4-3 

3-8 

9 

10 

5-3 

51 

4-7 

3-6 

4-8 

10 

11 

60 

5-6 

5-3 

6-3 

... 

5-8 

11 

■     12 

3-9 

7-9 

2-6 

7-3 

5-2 

1-2. 

13 

5-9 

2-2 

6-4 

30 

4-3 

13 

14 

6-8 

3-9 

4-0 

3-9 

200 

5-2 

14 

15 

1-8 

5-6 

2-8 

5-2 

37 

15 

16 

6-2 

3-5 

7-2 

4-7 

16 

17 

4-6 

4-1 

2-5 

17 

18 

4-7 

2-5 

4-8 

3-7 

18 

19 

1-9 

3-4 

13-3 

2-8 

19 

20 

6-4 

4-4 

4-6 

20 

21 

2-3 

4-6 

3-8 

21 

22 

... 

22 

23 

2-0 

ro 

23 

24 

24 

25 

1-7 

2-6 

7-4 

2-2 

25 

26 

2-0 

5-0 

s-'s 

30 

26 

27 

4-3 

0-9 

27 

28 

4-4 

1-4 

28 

29 

6-7 

2-3 

29 
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Table  III. — Clerks'  Association. 
Hates   of   Non- Employment,    as   actually    experienced    (18SS-92), 
scheduled  (1)  according  to  ages  attained  (2)  according  to  years 
of  duration. 


Age 

Rate  of  Non- 

Year  of 

Rate  of  Non- 

attained 

EmplojTnent 

Duration 

Employment 

x  +  t 

%+< 

t 

«< 

(1) 

(2) 

(3) 

(4) 

20 

•106 

0 

■087 

21 

•262 

1 

■245 

22 

•174 

2 

•122 

23 

•236 

3 

•204 

24 

•283 

4 

•311 

25 

•139 

5 

•159 

26 

•219 

6 

•167 

27 

•175 

7 

•248 

28 

•143 

8 

•165 

29 

•151 

9 

•100 

30 

■216 

10 

•185 

31 

•127 

11 

•222 

32 

■167 

12 

•247 

33 

•141 

13 

•113 

34 

•165 

14 

•152 

35 

•151 

15 

•139 

36 

•278 

16 

•189 

37 

•217 

17 

■304 

38 

•195 

18 

•349 

39 

•283 

19 

■177 

40 

•125 

20 

■012 

41 

•109 

21 

•290 

42 

•143 

22 

•061 

43 

■196 

23 

44 

•171 

24 

•013 

45 

•139 

25 

•206 

46 

•341 

26 

•158 

47 

•509 

27 

•508 

48 

•360 

28 

•383 

49 

•117 

29 

■864 

50 

•269 

51 

•066 

52 

•709 

53 

54 

•255 

55 

•141 

56 

•660 

... 

57 

•535 

58 

59 

60 

•680 

61 

62 

63 

■300 

64 

2^787 
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Table  IV. — Cleuks'  Association. 
Graduated  Bates  of  Non-EmiyJoyment,  lased  upon  the  Experience 
of  successive  periods  1S62-1879,  1880-87,  and  1888-92;   also 
the  rate  adopted  for  computation  of  Money   Values. 


Period  of  Experience 

Rate 

Age 
attained 

(0 

eiuployed  iu 
computation  of 
Money  Values 

Age 
attained 

(0 

1862-1879   1  1880-1887 

1888-1892 

Rate  of  Non-Employment  (tt^+O                   1 

(1) 

(2)      : 

(3). 

(i) 

(5) 

(6) 

20 

•266 

•259 

•214 

•252 

20 

21 

•268        1 

•256 

•213 

•250 

21 

22 

•268 

•258 

•212 

•249 

22 

23 

•263     ; 

•260 

•211 

•249 

23 

■      24 

•250         i 

•264 

•209 

•249 

24 

25 

•243 

•269 

•199 

•248 

25 

26 

•232 

•270 

•192 

•246 

26 

27 

•226 

•269 

•182 

•242 

27 

28 

•228 

■266 

•172 

•237 

28 

29 

•232 

•259 

•166 

•231 

29 

30 

•238 

•248 

•165 

•226 

30 

31 

•247 

•241 

•160 

•219 

31 

32 

•256 

•231 

•163 

•214 

32 

33 

•260 

•224 

•169 

•211 

33 

34 

•260 

•216 

•177 

•210 

34 

35 

•256 

•217 

•189 

•213 

35 

36 

•261 

•223 

•203 

•220 

36 

37 

•265 

•239 

•204 

•229 

37 

38 

•269 

•253 

•200 

•238 

38 

39 

•270 

•277 

•194 

•244 

39 

40 

•281 

•288 

•179 

•249 

40 

41 

•291 

•292 

•166 

•250 

41 

42 

•308 

•289 

•168 

•2.52 

42 

43 

•341 

•284 

•188 

•256 

43 

44 

•385 

•280 

•215 

•261 

44 

45 

•421 

•277 

•244 

•268 

45 

46 

•435 

•275 

•277 

•276 

46 

47 

•446 

•274 

•290 

•284 

47 

48 

•433 

•269 

•297 

•293 

48 

49 

•448 

•252 

•283 

•303 

49 

50 

•408 

•249 

•276 

•316 

50 

51 

•274 

•259 

•335 

51 

52 

•344 

•277 

•358 

52 

53 

•440 

•280 

•384 

53 

54 

•585 

•297 

•416 

54 

55 

•719 

•298 

•454 

55 

56 

•820 

•322 

•499 

56 

57 

•841 

•305 

•538 

57 

58 

•845 

•292 

•577 

58 

59 

•774 

1         ^271 

•616 

59 

60 

•733 

•303 

•655 

60 

61 

•295 

•710 

61 

62 

'i 

■352 

•780 

62 

63 

1 

•496 

•870 

63 

64 

•682 

•980 

64 
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Table  V. — Clerks'  AssociATioy. 

Vahies  of  Assurances  at  Death,  of  Allowance  during  Non- 
Employment,  of  Annuities,  and  of  Net  Premiums,  based  upon 
the  Rate  of  Mortality  as  shoivn  in  Table  I;  a  Graduated  Hate 
of  Withdraival  {ivhere  assumed),  based  upon  Table  II  ;  and  the 
Rate  of  Non-Employment  as  shown  in  Table  IV  cohimn  (5), 
ivith  Interest  at  3  per-cent.  The  Net  Premiums  are  computed 
(tvith  and  ivithout  Withdraivals)  to  provide  Benefits  of  £10  at 
Death,  and  of  £1  weekly  during  Non-Employment. 


Duration 


(f) 


With  Allowance  for 
Withdrawals 


Value  of 

Value  of     Allowance      Value  of 

Assurance  of  1  Weekly     Annuity 

of  1  during  of  1 

at  Death   i   Kon-Em-    per  annum 

ploymeut 


A'r 


W+t 


U', 


[«}+« 


[x\+t 


Without  Allowance  for 
wxthdrawals 


Value  of 
Value  of   '  Allowance 
Assurance  of  1  Weekly 

of  1  during 

at  Death       Kon-Em- 
ployment  ' 


Value  of 

Annuitv 

ofl 

per  annum 


Hx]+t 


u, 


ixVi-t 


(Kx\+t 


,r'L2oj  =  -397 


Ageat  Euti-y  [x]  =  20 


'T.20] 


=  •476 


(1) 

& 

0 

•105 

1 

•123 

3 

•156 

5 

•189 

10 

•267 

15 

•355 

20 

•■442 

25 

•528 

30 

•611 

(3) 

2-65 

3^08 

364 

4-09 

5^06 

6-26 

7^36 

8^41 

9-50 


9-33 
10^25 
11^68 
12-68 
14-12 
15-01 
14-98 
14^31 
13-16 


(5) 

(6) 

-337 

781 

-343 

7-44 

-358 

7^45 

-373 

7^47 

•413 

7^60 

•457 

7-95 

•505 

8^38 

•557 

8^87 

•611 

9^50 

{-) 

22^45 
22-22 
21^72 
21-21 
19-86 
18-39 
16-77 
15-01 
13-16 


Duration 


(0 


(8) 

0 

1 

3 

5 

10 

15 

20 

25 

30 


0 

1 

3 

5 

10 

15 

20 

25 

30 


"■'[30]  ^'■i^^ 


Age  at  Entry  [x]  =  30 


"■130]  = 


-585 


•117 

2-30 

7-61 

•413 

7^60 

•144 

2^85 

8-72 

•422 

7^65     : 

-192 

3-62 

10^27 

•439 

7-78 

•238 

4-33 

11^36 

•457 

7-95 

•332 

5-63 

12^21 

•505 

8-38 

•437 

7-03 

12-44 

•557 

8-87 

•538 

8-38 

11-85 

•611 

9-50 

•636 

9-65 

10-69 

•669 

10-13 

-723 

10-72 

9-39 

•723 

10-72 

19^86 
19-57 
18-99 
18-39 
16-77 
15-01 
13-16 
11-19 
9-39 


0 

1 

3 

5 

10 

15 

20 

25 

30 


0 

1 

3 

5 

10 

15 

20 

25 

30 


7r'|;4oj  =  -606 


Age  at  Entry  [x]=40 


7r[4(,]  =  -794 


•154 
•189 
•250 
•307 
•420 
•545 
•651 


2-62 

6-86 

•505 

8-38 

326 

7-78 

•515 

8-46 

4^17 

8^97 

•535 

8-65 

5^00 

9^73 

•557 

8-87 

6-60 

9^92 

•611 

9-50 

8-26 

9^48 

•669 

10-13 

9-62 

8-55 

•723 

10-72 

16-77 
16-42 
15-73 
15-01 
13-16 
11-19 
9-39 


0 

1 

3 

5 

10 

15 

20 

25 

30 
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Table  YI. — Cleeks'  Association. 

Comparison  of  Reserve  Values  for  Benefits  of  £10  at  death,  and 
of  £1  weekly  during  Non-Employment ;  computed  upon  the 
basis  of  the  factors  given  in  Table  V,  respectively  tvith  and 
loithout  alloioance  for   Withdraivals. 


Duration 
{t) 

(a)  With  Allowance 
FOR  Withdrawals 

Qj)  Without  Allowance 
FOR  Withdrawals 

Duration 
it) 

Age  at  Entry 

Age  at  Entry 

20 

30      '      40 

20 

30 

40 

(1) 
1 
3 
5 

10 
15 
20 
25 
30 

(2) 

•24 

•56 

•95 

212 

3-85 

5-83 

8-01 

10-38 

(3)                 (4) 

•31            -43 

•86          1-23 

1-53          2-17 

3-38          4-79 

5^73         7-96 

8-36        10-95 

11-13 

13^67 

(o) 
•29 
•69 
1^11 
2^28 
3^77 
5- 45 
7-29 
9-34 

(6) 

•42 

1^06 

1-76 

3-62 

5-66 

7-91 

10-27 

12-46 

(7) 

•57 
1^51 
2-52 
5-16 

7-94 
10-49 

(*) 

1 

3 

5 

10 

15 

20 

25 

30 

(as  valued) 

•397 

•456         -606 

1 

•476 

•585 

-794 

(as  valued) 

Table  VII. — Cleeks'  Association. 

Comparison  of  Reserve  Values  for  Benefits  of  £10  at  death,  and 
of  £1  weekly  during  Non-Employment ;  computed  vpon  the 
basis  of  the  factors  given  in  Table  V;  the  net  premiums 
employed  being  in  all  eases  those  computed  without  allowance 
for  Withdrawals. 


Dm-ation 

(a)  With  Allowance 
FOR  Withdrawals 

(6)  Without  Allowance 
FOR  Withdrawals 

Duration 
(0 

Age  at  Entry 

Age  at  Entry 

20 

30 

40 

20             30 

40 

(1) 

1 

3 
5 
10 
15 
20 
25 
30 

(2) 

(-    -57  ) 
{-   -36  ) 
(-    -06  ) 
1^01 
2^66 
4^65 
6^88 
934 

(3) 

(-    -81  ) 

(-    ^48  ) 

•05 

1^81 

4^15 

6-80 

9^75 

12^46 

(4) 

(-1-03  ) 

(-    ^45  ) 

•34 

2^92 

6-18 

9^34 

•29 
•69 
1^11 
2^28 
377 
545 
7^29 
9^34 

(6) 

•42 

1^06 

176 

3^62 

566 

7^91 

10-27 

12-46 

(7) 
•57 
l^ol 
2-52 
5-16 
7^94 
10-49 

(8) 

1 

3 

5 

10 

15 

20 

25 

30 

(as  valued) 

•476 

•585 

-794 

-476          -585 

•794 

(as  valued) 
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Table  VIII. — Cleuks'  Associatiox. 
Comparison  of  Reserve  Values  for  Benefits  of  £10  at  death  and 
of  £1  iceelcly  during  Non-Employment ;  computed  upon  the 
basis  of  the  factors  given  in  Table  V;  the  net  premiums 
employed  being  in  all  cases  those  computed  "with  allowance 
for  Withdrawals. 


(a)  With  Allowance 

(h)  Without  Allowance 

FOR  Withdrawals 

FOR  Withdrawals 

Duration 

Duration 

(0 

Age  at  Entry 

Age  at  Entry 

{t) 

20             30             40 

20             30             40 

(1) 

(2)        !        (3)                (4) 

(5)             (6)             (■) 

(8) 

1 

•24     !       -31 

•43 

2-05          2-94          3^66 

1 

3 

■56     !       -86 

1-23 

2-41          3-51          4-47 

3 

5 

•95     !     1-53 

2^17 

2-78          4-13          5-34 

5 

10 

2-12         3-38         4-79 

3^84          5-78          7-63 

10 

15 

3-85         5-73         7-96 

5-22          7-59        10-04 

15 

20 

5-83         8-36 

10-95 

6-77         9-61       12-26 

20 

25 

S^Ol       1113 

8-48        11-72 

25 

30 

10^38       13-67 

1 

10-38       13^67 

30 

(as  valued] 

•397         -456 

-606 

-397          -456          -606 

(as  valued) 

APPENDIX    (A). 


Period  of  Observation  Limited  by  Calendar  Years. 
Exact  Duration  Formulae.     (Schedule  B.) 

We  have^  for  the  number  exposed  to  risk  at  age  [x], 

E[.r]  =  "W+  («  — «')W  — (e  +  «^  +  <^)M  +  («'  +  "^'  +  <^')[x] 

=  "m  +  {5-/)m -(*'-/')[.<•] 

=  «w+5'w— /m (1) 

also  for  tlie  number  exposed  at  age  [.'<]  + 1 

^[x]+i  =  E[.<] + g\x]  +ffix]+\  —g  w+i 

=  Et^3+^M+i-Ai''M (2) 

aiidj  generally    ^[x]+t  =  ^:x]^t-\+g[x'i-t  —  ^9'{z]-{-t-\-     •     •     (3) 

If  now  we  insert  in  formula  (2)  the  value  of  E-,-  as  given  in 
formula  (1),  we  have: 

=  «M  +  ^o(^)-/w+i 
and,  generally  ^ix]+t  =  ni.r]  +  '^'o{9)  —g'w+t   •     •     • 

where  2o' (^)  =  (^M +^[..]+i  +  •  •  •  •  +^m+«) 


(4) 
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Meax  Duration  Formul.e.     (Schedule  C.) 

TT  ,      s      ,      e       ,      ic      ,      d 

Here  s  = -,  e  =  -^ ,  ic  ^  -  ,  d  =     ; 

f^  t^  r--  <w 

1  r>  '    ,        ,    ,     u        e  +  U'  +  d        f 

also,  f  =e  +ir'  +  d  = ^ =| 

J  /       /      /./      s—f     g 

and  g  =s  -f  =  -^=^. 

Inserting   these    mean    values    in    foruiulse   (1)    (3)    and    (4) 
respectively,  we  have : 

Em  =  ^^m  +  ^^ (5) 

%,^,=l,,,^,_,  +  9mi±lmizi  ...    (6) 

%,^i  =  n,.,  +  V,{g)-^^ (7) 


Nearest  Duration  FormuLjE,  as  applied  (in    Schedule   D) 

FOR    deducing    either    THE    RaTE    OF    MORTALITY    OR 

THAT  OF  "Withdrawal. 
(o)   Rate  of  Mortality. 

Let  s,  e  and  w,  represent  the  numbers  surviving,  existing  and 
withdrawing,  as  tabulated  by  this  method;  so  that  we  have,  for 
initial  values: 

S[a-]  =  {as)  U-]         eu-]  =  {ae)  [.rj         W[j.j  =  (o  M;)[a:] 

and  for  subsequent  values, 

^[x]  +  t=[{bs\3;]+t-l  +  {as)[x]+t] 

e[xUt  =  [{be)[x]+t-i+  {ae)[^.]+f] 

^\r]  +  t  =  [{biv)[x]  +  t-l+{aic)[x]  +  t] 

the  symbols  a  and  b,  representing  throughout  the  reference  to  the 
beginning  and  the  end  respectively  of  the  year  of  duration. 

Also  let  f[a.]+^=(e  +  w)[^.]+<  +  </[^]+;_i 

where  d[x]+f-i  represents,  as  usual,  the  deaths  actually  occurring 
in  the  tth  year  of  duration, 

and  let  g[x]+t=is  —  f)[x]+t- 

Then  we  have  for  the  numbers  exposed  to  the  risk  of  death, 

E[x]=«[x]  +  g[a:] (a) 

E[ar]+i— E[a;]  +  g[ar]+i {b) 

and,  generally,  'Er^.r]+t  =  ^[.r]+t-i  +  g[x-i+t      .     .     .     .     (c) 
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Inserting  in  formula  {b)  the  value  of  E[.r]  from  formula  {a),  we 
have^ 

E[a-]+ 1  =  n[x]  +  g[.r]  +  g[a-]+ 1 

anclj  generally; 

E[.r]  +  i  =  WM  +  2o^(ff)  {d) 

the  formula  employed  in  Schedule  (D)  for  deducing  the  rate  of 
mortality. 

It  can  be  shown  that 

where  ^  =  the  net  movement  of  cases  according  to  the  Exact  Dura- 
tion Method;  and  we  have,  therefore,  by  the  Nearest  Duration 
Method  (Schedule  D) 

and  by  the  Exact  Duration  Method  (Schedule  B) 

\x]+t  =  n[:c]  +  %*{9)  -g'[.v]+t  +  {d-d'\,]+t, 

(bg)  and  {ad)  in  the  former  formula  being  replaced  by  g'  and 
{d—d')  in  the  latter  respectively. 

{h)   Rate  of  Withdrawal. 

Let   s,  e,    represent;    as    before;   the    numbers    tabulated    as 
surviving  and  existing;    and  let 

dM=  Mw  d[.v]+<=  [  (^6?)w+^-i  +  {ad)[a:]+t'\ 

also  let 

where  w^x]+t-\  represents  the  actual  withdrawals  in  the  rth  year 
of  duration;  and  let  g'a;+<=  (s  — f')[«]+!;- 

Then  we  have,  for  the  numbers  exposed  to  the  risk  of  with- 
drawal 

{wE)[x]  =  n[x]  +  s\x] (e) 

{wE)^^^+t={iv^[.x]+t-i  +  S\x]+t (/) 

=^[.]+2o^(g') {g) 

the  formulae  employed  in  Schedule  (D)  for  deducing  the  rate  of 
withdrawal. 
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It  can  .similarly  be  shown  here  that 

and  that^  therefore, 

(wE)^x]^t=n[x]  +  '^oKff)-{bg)[x]+t+  {aw)ixut 

which  may  be  compared  with  the  Exact  Duration  formula, 

{wE)^,r]+t=^[cc]  +  ^oig)  -ff'[x]+t  +  ('-'-■  -  y-')[x]+t 
(bff)  in  the  former  formula  being  again  replaced  by  (g')  in  the 
latter;  and  {aw)  by  {w  —  ic'). 


Nearest  Duration  Formul-e,  as  Applied  (in  Schedules 

E  AND  F)    FOR  Deducing  the  Rates  of  Mortality  axl   of 

Withdrawal. 

As  the  cases  are  sorted  and  tabulated  by  this  method  in  a 
distinctive  way^  it  will  be  well  to  investigate  the  formulae 
independently.  Let  s,  e,  w  and  d,  represent  the  numbers 
surviving,  existing,  withdrawing  and  dying,  as  tabulated  by  this 
method,  so  that  the  initial  values 

S[x]  =  {asj  ix]         W[j.]  =  [a  n:)  r  ^.j  d[.,.]  =  {ad)  ^_x^  ^[x]  ={ae)  [x] 

also 

hx  +t  =  [{bs)[xi+t-i  + {as):x]+i]         %v]^t=[{be)[x]^t-\+ {ae)ixut\ 

^{x}  +  t=[{blv)[x^  +  t-\  +  (0«<")r.rl  +  d         dM  +  ^  =  [(6<^)[;r]+^-l  +  {ad)[x]  +  t] 

and  f[a-]+i=(e  +  w  +  d)[a,]+^  ^^x]^t={^  —  ^[x]+t' 

Then  we  have 

E[j.]  =  /'[.r]  +  {as)[x]  —  {ae\x]  —  («'^') w  —  {ad)  m  =  ^[.r]  +  gw    (8) 
simdarly, 

E[^]+i  =  E[x]+  {bs)[^^-[{be)  +  {bvS)  +  {bd}\x] 

+  (««)[x]+i  — [(ae)  +  {aw)  +  (o^Jm+i 

=  E[x]+(s  — f)[x]  +  l 

=  E[xj  +  g[.r]+l (9) 

and  generally  Y,^x]^t=\x]+t-i  +  ^{xi+t     ....      (10) 

a   formula    for    deducing   the    numbers   exposed    to    risk   by    a 
continuous  method. 


190  An  Tnvesiignfion  of  some  of  the  Methods  [Jan. 

Inserting  now  in  formula  (9)  the  value  of  E[j.]  from  formula 
(8),  Ave  have: 

£[.,.]+ 1  =  ??[.,-]  +  g[,r]  +  8'[.r]  + 1 

and  generally  E[,,]+^  =  /i[^.]  +  S,'(g) (11) 

a  formula  for  deducing  the  numbers  exposed  to  risk  by  a  process 
of  summation^  as  applied  in  Schedule  (E) . 
If  now  we  analyze  this  formula^  we  have: 

Ek]+^=^»[.r]+(g[.v]  +  g[.r]+l+    •    •    •    •   +g[.r]  +  f) 

=  "[.r]  +  [(«^)[.r]+(^s)[a,-]+Mu-]+l+   •   •   •   •   +  M[.r]  +  ^] 

—  [{ae)[.r]  +  {be\a-]+{ae)[,r]+i+  •  •  •  •  +M[.r]+f] 

—  [{aiv)[.v]+  {bu:)[x]+  iaw%^+i+  ....  +(«w^)[.r]+<] 

—  [{ad)[:c]+  {bd)[,r]+  {fl(i)[.v]  +  l+   ....  +{cd)[.r]  +  t] 

=  n[.r]  +  %oKs)  —  {bs)[,-]+t  —  ^o{<')  +  (^^)[.i-]+^ 

=  nu.,  +  l,/{g)-{hffU^t (12) 

Comparing  this  now  with  formula  (4)  of  Exact  Durations^ 

%]+t=n[.r]  +  ^J{ff)-g'M+t  ....     (4) 

we  see  that  the  two  formula  differ  only  in  their  last  terms,  and 
that  the  difference  between  the  numbers  exposed  to  risk,  as 
deduced  by  the  Nearest  and  by  the  Exact  Duration  Methods,  solely 
arises  from  the  error  introduced  in  the  year  of  duration  at  efetry 
(for  survivors),  or  at  exit  (for  cases  emerging),  by  the  assumption 
that  {bg)[x]+t,  the  balance  of  nearest  integral  durations  in  the 
year,  is  approximately  equal  tog'iy-j+t  (see  pages  95, 96),  the  balance 
of  true  fractional  exposures  in  the  year. 
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Period  of  Observation  Limited  by  Years  or  Duration. 
Exact  Duration  FormulvE.      (Schedule  G). 

Here  %.]+o  ^m+^j  become  5^^]+^,  e^[x]+t  (the  numbers  sur- 
viving and  existing  at  precise  duration  t),  and,  as  the  new 
entrants,  during  the  period  [nix])  now  fall  into  rank  as  "survivors" 
at  precise  age  \_x],  {s^i,^),  and,  as  there  are  now  no  cases  existing  at 
precise  age  [,r],  we  have  ?j[r]  =  s\.t];  e\.7]  =  0. 
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Representing  by  G  and  G'  respectively,  the  modified  values 
of  (/  and  ff'  under  these  conditions,  we  have 

G-..v:  —  ^\.r]  —  («<^"  +  d\x\,  ^i.r]~t  -  5'\x]-^  —  (^^  +  v:  +  d\x^.-^, 

also,  as      ^'^^,4.^  =  0,    e'r.^-_f=0,    we  have 

for  all  valnes  of  t. 

Then  fonnula  (1)  becomes 

E[,,=  G,.-GV=G,  +  (u/  +  rf%:    ■     .     .     .     (13) 
Similarly,  formula  (3)   becomes 

E[j]+^=E[ji^.;_i+  Gr.r>?  — AG  ix^^t-X 

=E[.,.^,_i+G[,]+.  +  A(i//  +  rf')c,.^,_.      .     (14) 
also  formula  (4)  becomes 

/         E[x]+;=2o'(G)  — G%]+f 

=  2o^(G)+(u-'  +  Ax]-.^ (15) 

These  formulse  give  the  numbers  exposed  to  risk  (E),  from 
which  the  usual  functions  (E)  and  {icK)  can  be  deduced.  It  is 
however,  in  this  case  equally  convenient  to  deduce  these  latter 
functions  by  a  direct  process.     For  we  have 

t  =  Y.-[d'-d) 

and  E  =  {wE)  +  (u-'  —  ?f), 

and  inserting  these  values  successively  in  formulje  (13),  (14)  and 
(15)  we  have  for  the  numbers  exposed  to  the  risk  of  death, 

E:.r:=Gr^]+(?'/+rf)[;r] (16) 

EwH.^=E[^]-,^_i+G[^]^^  +  A(if'  +  </)w^f-i  .     ■     (17) 

and  Et,]^f=V(G)  +  (if'  +  rf)[,]^, (18) 

Similarly,  for  the  numbers  exposed  to  the  risk  of  withdrawal, 
we  have 

>£)[,]=  G[^j  +  (u-  +  rf')w (19) 

(tf£)[^]^<=(io£)t^].,_i+  G^^]^^  +  A(i/;  +  (/')t^]+,_,    (20) 

(if^w+.=2o'(G)  +  (tc  +  «?')[x]+* (21) 

Meax  Duratiox  Formul-e.       Schedule  H.) 
Here    //•'=^,    d'=-,    and    formulfe    (16),    (17;    and    (18) 
become  respectively 
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E[j-]+^=E[.,.]+/_i  + G|;^,+;+ Af  —  4-c?J[^i+^_i    .     .  (23) 

Ef.]  +  .  =  V(G)  +  (|+^)[.rH< (24) 

Similarly,  for  the  numbers  exposed  to  the  risk  of  withdrawal, 
formula^  (19),  (20)  and  (21)  hecome  respectively 

(i«E)[,3=G[,i  +  (^io  +  2)[.r] (25) 

(w£)[.r]+^  =  (?y£)[.r]  +  f-l+  G[.,]  +  i  + A(^Z«  +  ^J[.,]  +  ^_1  (26) 

(u'E),,H.=V(G)  +  (u-  +  ^),,H. (27) 


Nearest  Duration  Formula.      (Schedules  J,  K.) 

Reverting  to,  and  analyzing  formula  (11)  we  have 
E[x]+f=«W  +  2o'(g) 

=  »[,]  +  V[s-(e  +  w  +  d)] 
which    becomes,   when    the    observation    is    limited    by  years  of 
duration  (since  s  =  5',  e  =  e\  and  n[x]  =  s\x]), 

E[,H^  =  S„^[.^-(e'  +  w  +  d)], 
which  we  may  call  So^(G)  ;  therefore 

E[..H,=2o'(G) (28) 

but,  as      \x}+t  =  '^w^t—  {ad)[x]+t 

we  obtain  the  following  direct  formulae  for  the  numbers  exposed 
to  the  risk  of  death  and  of  withdrawal  respectively 

E[.H^  =  -o'{G)  +  Mw+^ (29) 

and      (ioE)[.]+,=  2o'(G)  +  (atO[:r]+f (30) 

Here  it  may  be  shown  that 

2o^(G)  =  So^(G)+[(Z-uO  +  (M)][,H<, 
and  the  above  formulse  thus  become 

E[x]+.=So^(G)  +  [(M+rf]M+, (31) 

and  {ioE\,^^t  =  ^,*{G)+\.w+{bd)\,^,t    ....     (32) 

which  may  be  compared  with  the  Exact  Duration  formulae 
(18)  and  (21),  the  c^uantities  w'  and  d'  being  replaced,  in 
formulee  (31)   and   (32),  by  [bv:)   and  {bd),  respectively. 
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Appendix  (C;. 

Tlie  values  of  E|^j,.|+^  and  of  (w^)[a-]f  <,  as  duduced  from  that  of 
Eia-j+i  by  the  several  fonnulai  (see  pages  77,  81,  and  9-1) 

according   to    the    Exact,    Mean,    and    Nearest    Duration    Methods 

respectively,  do  not  appear,  in  the  particular  case  here  investigated, 

to  represent  quite  correctly  the  true   relations.     As  the  period  of 

observation  terminates    at   the   close  of   a  calendar  year,   the  cases 

"existing"  are  necessarily  under  observation  for  a  portion  only  of  the 

year  of  duration  then  current,  and  some  of  the  cases  of  death  (and  of 

withdrawal)    during  the   last    calendar   year,    would,    if   treated   as 

"existing",  have  in  like  manner  completed  only  a  portion  of   the 

year  of  duration  current  at  exit.     In  strictness,  therefore,  such  cases 

should  contribute  to  the  number  exposed  to  risk,  not  the  full  year  of 

duration   current  at  exit,  but  only  that  portion  of  the  year  which 

actually  fell  within  the  period  of  observation. 

The  effect  of  the  assumptions  made,  and  the  nature  and  extent  of 

the  correction  required,  will  be  seen  if  we  suppose  that  1,000  members 

complete  their  year  of  duration  in  the  last  calendar  year  of  the  period 

of   observation,  on    30  June ;    and  that  of  these   1,000   cases    none 

withdraw,  but  five  die  during  the  following  six  months.    The  number 

exposed  to  risk  in   respect  of   the   995   survivors   would  clearly  be 

995 
=  -^=497'5 ;  and  to  this  would  be  added,  by  the  above  formulae,  a 

full  year's  exposure  in  respect  of  each  of  the  five  deaths,  making  the 
total  number  exposed  to  risk  502-5.     The  annual  rate  of  mortality 

5 

deduced  in  respect  of  these  cases  only  would  thus  be  rng.^  — 'QQ99d  ; 

but  it  would  seem  to  be  clear  that  the  true  annual  rate  of  mortality 
=  "01,  and  that  the  number  exposed  to  risk  should,  in  strictness,  be 
497'5  +  2"5=:500;  that  is,  that  the  death  cases  should  be  considered 
as  exposed  to  risk  for  six  months  each  only. 

The  cases  affected  are  those  of  death  (or  withdrawal)  occurring 
in  the  last  calendar  year  of  the  period  of  observation,  where  the 
anniversary  of  entry  in  that  year  precedes  the  date  of  death  (or  with- 
drawal). Assuming  that  this  would  include  about  one-half  of  the 
number  of  cases  emerging  iu  the  year  ;  that  the  number  of  emergents 
in  each  year  of  a  quinquennial  period  do  not  greatly  vary ;  and  that, 
upon  the  average,  two-thirds  of  the  year  of  duration  current  at  exit 
falls,  in  these  cases,  within  the  period  of  observation ;  the  amount  by 
which  the  exposures  of  the  cases  of  death  (or  of  withdrawal)  would 
be  overstated,  may  be  roughly  estimated  at  about  one-thirtieth  part 
(or  3i  per-cent)  of  the  total  number  of  deaths  (or  withdrawals) 
occurring  in  the  quinquennium. 
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1  find  that,  of  the  481  withdrawals  included  in  the  illustrative 
experience  employed  in  this  paper,  34  occurred  in  the  calendar  year 
1892,  subseijuently  to  their  anniversaries  of  entry  in  that  year  ;  and 
that,  of  these  34  cases,  the  actual  portion  of  the  year  of  duration 
current  at  exit  which  fell  within  tlie  period  of  observation,  was,  in 
the  aggregate  2oo  years.  Of  the  48  deaths,  seven  occurred  in  the 
calendar  year  1892,  subsequently  to  their  anniversaries  of  entry  in 
that  3-ear ;  in  respect  of  which  the  actual  portion  of  the  current  year 
of  duration  which  fell  within  the  period  was  5"7  years.  The  number 
exposed  to  the  risk  of  withdrawals  was  thus  overstated  by  (34  —  255^) 
So  vears ;  and  the  number  exposed  to  the  risk  of  death,  by 
(7  — 5'7  =  )  1"3  years.  The  aggregate  years  of  risk  being  6,6G0  and 
6,458  respectively,  the  amount  of  the  error  was  (in  this  {(articular 
case)  about  13  per  10,000  in  the  numbers  exposed  to  the  risk  of 
withdrawal,  and  about  two  j^er  10,000  in  the  numbers  ex[)Osed  to  the 
risk  of  death.  The  correction  is,  therefore,  extremely  small,  and 
may,  in  practice,  be  disregarded. 

Appendix  (D)  (see  page  146) . 

In  the  case  of  an  exjierience  where  the  value  of  (/.i-  tends  to 
increase  steadily  with  the  age,  the  probability  will  be  I'or  the  death 
cases  to  congregate  towards  the  end  of  the  year  of  duration,  if  we 
assume  that  the  progression  of  the  decrements  in  half-years  follows 
generally  the  same;  law  as  their  annual  progi'ession.  In  the  H^'  Table, 
for  example,  the  value  of  d  increases  between  ages  14  and  22,  and 
between  ages  25  and  74,  after  which  it  steadily  diminishes  until  the 
end  of  the  table  ;  and  with  such  an  experience,  it  would  appear  to  be 
more  probable  that  death  will  happen  (on  the  whole)  in  the  later 
half  of  the  year  of  duration.  Under  the  H^  Table  the  same  tendency 
is  observable,  but  in  a  less  strongly  marked  form ;  the  value  of  d 
increasing  between  ages  10  to  16,  19  to  28,  39  to  45,  49  to  76,  after 
which  it  steadily  diminishes. 

Appendix  (E). 

The  formulai  given  on  pp.  173, 174,  for  the  values  of  (j  and  of  q" ,  are 
closely  approximate,  the  true  formuhe  being,  upon  the  assumption 
of  a  uniform  distribution  of  deaths  throughout  the  year, 

oAwq) 

<=  2  q+{ivq)-q.{wq) 

4  4 

These  formula?  are  deduced  directly  from  those  given  by  Dr.  Sprague 
{J.I.A.^  xxi,  416-7)  for  computing  the  elements  of  the  mortality 
table  in  the  case  of  a  double  decrement,  which,  expressed  in  the 
notation  here  emploved,  become 

d=l  ^  ^    ^  =1, 
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("■s<i-|) 


//t+(<Pw) 


/.,  =  / 


1-        ^_qAicq) 


1 
=  /.- 


/«  +  (lom) 


m-\-(iom) 


The  alternative  expressions  given  on  the  right-hand  side  are  con- 
venient for  deducing  the  mortality  elements  in  terms  of  the  central 
rates  of  death  and  of  withdrawal;  and,  in  the  case  of  an  experience 
such  as  that  here  investigated,  it  is,  on  the  whole,  more  convenient 
to  compute  the  values  of  >nyc]+t  and  of  (M'«»)[.rj+«  direct  from  that  of 
K[x]+C;  and  thence  to  deduce  the  values  of  l^x-\+f,  ^(.(•j  +  /,  and  tL\x]+t- 
The  values  of  ^[x]+t  and  of  {wE )^x]+ti  as  well  as  those  of  j[xj+6  and 
of  {ioq')[ir[+ti  can  then  be  dispensed  with. 
It  will  be  convenient  to  call 

m-\-{wm)  m  +  (icm) 


1 

and  1  —  [m[j;]+<  +  (wm)LX]+«']  =  - 


2 

m-\-  (lot/i) 


then  we  have, 

and  l^x]+t+i  =  h-n+t['i-  —  (.ni[x]+t+  (\vm\jr^+t)] 

and  by  these  formulte  the  values  of  d,  tc,  and  /,  can  be  readily 
computed. 

The  appended  Table  IX  shows,  for  age  at  entry  (20),  the 
central  i*ates  of  mortality  and  of  withdrawal,  the  logarithms  of 
the  factors  m,  (wm),  and  {I — [m+(wm)]},  respectively,  and  the 
numbers  living,  dying,  and  \^•ithdrawing,  as  deduced  in  each  successive 
year  of  duration  by  the  above  formulae.  The  rate  of  withdrawal 
here  employed  is  a  graduated  rate,  based  upon  that  experienced  in 
years  of  duration,  as  set  out  in  column  (S)  of  Table  (II). 

In  Table  X  the  Commutation  columns  are  deduced,  at  a  rate 
of  interest  of  3  per-cent  per  annum,  from  the  mortality  elements 
given  in  Table  IX;  also  the  values  of  assurances  and  annuities,  and 
of  the  benefit  during  non-employment;  with  allowance,  throughout, 
for  mortalitv  and  withdrawal. 
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[Jan. 


TuIjIc  showing  the  Central  Bates  of  Mortality  and  of  Withdrawal,  and  the 
Mortality  Table  {with  decrements  hy  Death  and  Withdraival)  as  deduced 
therefrom. — Central  Age  at  Entry  [a?]  =  20. 


Central 

Rate  of 

Logarithms  of  Factors 
FOR  Deducing  Mortality  Table 

J 

ORTALITV  Table 

Dura- 
tion 

Mortality 

With- 
drawal 

Numbers 
Living 

Deaths 

With- 
(li-awals 

Deaths 
and  With- 
drawals 

(0 

>»{x\+t 

(wm\^^l 

log 

log 
(«'m)[a;]+t 

log 
1  — (m+wm)] 

kx\+t 

d\x\+t 

't'\x]+t 

[xl+t 

(1) 

(2) 

(3) 

(i) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

0 

•00461 

•16220 

7^62891 

917526 

9^92739 

100,000 

426 

14,970 

15,396 

1 

•00471 

•13330 

•64404 

•09585 

•93997 

84,604 

373 

10,549 

10,922 

2 

•00481 

•11080 

•65775 

•02014 

•94974 

73,682 

335 

7,717 

8,052 

3 

•00491 

•09424 

•67007 

8-95323 

•95691 

65,630 

307 

5,892 

6,199 

4 

•00521 

■08333 

•69803 

•90199 

•96153 

59,431 

297 

4,741 

5,038 

5 

■00541 

•07792 

•71547 

■87392 

•96379 

54,393 

282 

4,070 

4,352 

<) 

•00572 

•06718 

•74185 

•81169 

•96832 

50,041 

276 

3,244 

3,520 

7 

•00592 

•05656 

•75896 

•73915 

•97286 

46,521 

267 

2,551 

2,818 

8 

•00622 

•05128 

■78148 

•69764 

•97502 

43,703 

264 

2,179 

2,443 

9 

•00652 

•04604 

•80298 

•65187 

•97716 

41,260 

262 

1,852 

2,114 

10 

•00682 

•04604 

•82245 

•65181 

•97704 

39,146 

260 

1.756 

2,016 

11 

•00713 

•04604 

•84170 

•65175 

•971)01 

37,130 

258 

1,664 

1,922 

12 

•00733 

•04604 

■85366 

•65170 

•97t>sl 

35,208 

251 

1,580 

1,831 

13 

•00763 

•04082 

•87214 

•60048 

•97896 

33,377 

249 

1,329 

1,578 

14 

•00793 

•04082 

•88881 

•60041 

•97882 

31,799 

246 

1,268 

1,514 

15 

•00823 

•03562 

•90598 

•54227 

•98095 

30,285 

244 

1,056 

1,300 

16 

•00854 

•03046 

■92307 

•47534 

•98306 

28,985 

243 

865 

1,108 

17 

•00884 

•02532 

•93909 

•39610 

•98516 

27,877 

242 

695 

937 

18 

•00924 

•02532 

•95823 

•39602 

•98499 

26,940 

245 

670 

915 

19 

•00965 

•02020 

•97809 

•29891 

•98703 

26,025 

248 

518 

766 

20 

•01015 

•02020 

•99993 

•29881 

•98682 

25,259 

253 

502 

755 

21 

•01066 

•02020 

S-02111 

•29870 

•98660 

24,504 

257 

487 

744 

22 

•01126 

•02020 

•04476 

•29857 

•98633 

23,760 

263 

474 

737 

23 

•01197 

•01511 

•07225 

•17342 

•98824 

23,023 

272 

343 

615 

24 

•01268 

•01511 

•09712 

•17326 

•98792 

22,408 

280 

334 

614 

25 

•01339 

•01511 

•12064 

•17312 

•98763 

21,794 

288 

324 

612 

26 

•01430 

•01511 

•14900 

•17292 

•98723 

21,182 

298 

316 

614 

27 

•01511 

•01005 

•17383 

7-99674 

•98907 

20,568 

307 

204 

511 

28 

•01603 

•01005 

•19930 

•99654 

•98867 

20,057 

317 

200 

517 

29 

•01684 

•00501 

•22162 

•69512 

-99051 

19,540 

325 

97 

422 

30 

•01776 

•24560 

•99229 

19,118 

337 

31 

•01877 

•26940 

•99185 

18,781 

349 

32 

•01990 

•29455 

•99136 

18,432 

363 

33 

•02132 

•32419 

•99075 

18,069 

381 

34 

•02327 

•36177 

•98989 

17,688 

407 

35 

•02583 

•40655 

•98879 

17,281 

440 

36 

•02891 

•454S2 

•98744 

16,841 

480 

37 

•03262 

•50645 

•98583 

16,361 

525 

38 

•03728 

•56346 

•98381 

15,836 

580 

... 

39 

•04102 

•60418 

•98218 

15,256 

613 
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Table  X. — Values  of  Benefits. 

Tahle  showing  the  Commutation  Columns,  allowing  for  Mortality  and  WitJidraical, 
and  the  values  of  Annuities,  Assurances  and  Allowance  during  Xon-Emplogment, 
as  deduced  therefrom. — Central  Age  at  Entry  [.r]  =  20. — Interest  at  ^  per-cent 
per  annum. 


(t) 


(1) 
0 
1 
2 
3 
4 

5 
6 


10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 


Commutation"  Columxs,  Allowtsg  for 
mortautt  axd  withdrawal 


D", 


lx]+t 


X' 


(2) 
55,368- 
45,479- 
38,454- 
33,254- 
29,236- 

25,978- 
23,204- 
20,944- 
19,102- 
17,509- 

16,128- 
14,852- 
13,673- 
12,584- 
11,640- 

10,763- 
10,001- 
9,338-1 
8,761-7 
8,217-5 

7,743-4 
7,293-1 
6,865-6 
6,4591 
6,103-4 

5,763-0 
5,438-1 
5,126-7 
4,853-7 
4,591-0 

4,360-9 
4,159-4 
3,963-2 
3,772-0 
3,584-9 

3,400-4 
3,217-3 
3,034-5 
2,851-5 
2,667-2 


[zH-J 


Ci 


(3) 
488,939- 
443,460- 
405,006- 
371,752- 
342,516- 

316,538- 
293,334- 
272,390- 
253.288- 
235,779- 

219,651- 
204,799- 
191,126- 
178,542- 


[arH-i 


M', 


[i}+< 


(4) 
228-7 
194-5 
169-8 
151-0 
141-6 


104-0 

100-1 

94-8 

91-0 


(5) 

5,721-0 
5,492-3 
5,297-8 
5,128-0 
4,977-0 


131-0  4,835-4 

124-3  4,704-4 

116-7  4,580-1 

112-1  4,463-4 

108-0  4,351-3 


166,902- 

87-5 

156,139- 

84-1 

146,138- 

81-3 

136,800- 

78-8 

128,038- 

77-3 

119,821- 

75-8 

112,078- 

75-2 

104,785- 

74-3 

97,919- 

73-9 

91,460- 

741 

85,356- 

74-1 

79,593- 

73-9 

74,155- 

74-4 

69,029- 

74-3 

64,175- 

74-6 

59,584- 

74-2 

55,223- 

74-5 

51,064- 

75-1 

47,100- 

75-8 

43,328- 

77-3 

39,743- 

80-1 

36,343- 

84-2 

33,126- 

89-0 

3(i,(Jftl- 

94-6 

27,240- 

101-3 

24,573- 

104-1 

4,243-3 
4,139-3 
4,039-2 
3,944-4 
3,853-4 

3,765-9 
3,681-8 
3.600-5 
3,521-7 
3,444-4 

3,368-6 
3,293-4 
3,2191 
3,145-2 
3,071-1 

2,997-0 
2,923-1 

2,848-7 
2,774-4 
2,699-8 

2,625-6 
2,551-1 
2,476-0 
2,400-2 
2,322-9 

2  242-8 
2A5S-G 
2,069-6 
1,975-0 
1,873-7 


Yall"es  of 

AXXTITY    AST) 
ASSCRAXCE 


[xH-* 


(6) 

8-831 

9-751 

10-532 

11-170 

11-716 

12-185 
12-642 

13-006 
13-260 
13-467 

13-620 
13-790 
13-979 
14-188 
14-339 

14-507 
14-613 
14-650 
14-614 
14-581 

14474 
14-367 
14-262 
14-160 
13-985 

13-811 
13-635 
13-465 
13-222 
12-979 

12-663 
12-277 
11-884 
11-487 
11-086 

10-688 

10-296 

9-916 

9-553 

9-213 


A', 


IzH-t 


(7) 
•104 
•121 
•138 
-155 
-170 

-187 
-203 
-219 
-234 
•249 

•263 
-279 
•295 
•313 
•331 

•350 
•368 
-386 
-402 

-419 

•435 
•452 
•469 
•487 
•503 

•520 
•537 
"556 
•572 
•588 

•602 
•613 
•625 
•636 
•648  j 
I 
•660 
•671 
•682 
•693 
•702 


Rate  of 
Nox-Eji- 
plotsiest 


«fxH-< 


(8) 
•252 
•250 
-249 
-249 
-249 

-248 
-246 
•242 
-237 
-231 

•226 
•219 
•214 
•211 
•210 

•213 
•220 
•229 
•238 
-244 

■249 
-250 
-252 
-256 
-261 

•268 
•276 
•284 
-293 
•303 

•316 
•335 
■358 
•384 
•416 

•454 
•499 
•538 
-577 
•616 


CoMlirTATIOS 

Columns,  Allowing 

FOR  Mortality 
AXD  Withdrawal 


D", 


(9) 
6,353-0 


(10) 
146,845- 


10,492-0  140,442- 

8,927-7  129,949- 

7,780-0  121,022- 

6,874-2  I  113,242- 


6,098^6 
5,430^2 
4,845-6 
4,338-5 
3,885-2 

3,500-7 
3,123-6 
2,809-6 
2.555-7 
2^352-4 

2,211-6 
2,127-3 
2,072-4 
2,020-6 
1,947-2 

1,872-0 
1,769-9 
1,666-3 
1,608-0 
1,548-6 

1,501-0 
1,457-9 
1,417-2 
1,384-5 
1,356-2 

1,346-2 
1,360-6 
1,384-6 
1,412-5 
1,453-0 

1,502-2 
1,559-8 
1,583-3 
1,592-2 
1,587-0 


106,368- 

100,269- 

94,839- 

89,993- 

85,655- 

81,770- 
78,269- 
75,145- 
72,336- 
69,780- 

67,428- 
65,216- 
63,089^ 
61,016^ 
58,996^ 

57,048^ 
55,176' 
53,406' 
51,740- 
50,132- 

48,584- 
47,083- 
45,625- 
44,207- 
42,823^ 

41,467^ 
40,121^ 
38,760^ 
37,375^ 
35,963- 

34,510^ 
33,008^ 
31,441^ 

29,865^ 
28,272- 
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Discussion. 

The  President  (Mr.  A.  J.  Finlatson,  C.B.)  said  that  the  paper 
the  members  had  just  listened  to  with  so  much  interest  was  of  great 
value  at  the  present  time.  Mr.  Aekland,  in  the  first  part  of  his  paper, 
had  opportunely  summanzed,  in  a  complete  and  lucid  manner,  the 
various  known  methods  of  deducing  rates  of  mortality  and  withdrawals 
from  observed  facts.  Various  arrangements  had  been  traced  in  the 
most  elaborate  manner,  and  the  results  had  been  impartially  shown. 
Tlie  author  had  been  good  enough  not  to  leave  the  members  in  doubt  as 
to  the  arrangement  he  preferred,  for  he  stated  that  the  "Nearest  Dura- 
tion Method"  appeared  to  him  that  best  suited  for  dealing  with  a  large 
observation  of  assured  lives.  Ho  (the  President)  was  inclined  to  agree 
entirelv  with  ^Ir.  Aekland,  to  the  extent  that  it  was  advisable  to  limit 
the  period  of  observation  by  years  of  duration  of  policies  on  the  lives  of 
the  assured  persons  included  in  an  inquiry.  He  would  go  further  and 
sav,  that  the  Nearest  Exact  Age  in  years  was  a  desirable  assumption 
to  make  for  the  exact  age  at  entry  of  each  person  into  the  observation. 
He  thought  discrimination  sliould  be  observed  between  the  various 
modes  of  withdrawal,  as  those  from  some  causes  would  group  them- 
selves towards  the  end  of  policy  years,  while  those  from  other  causes 
would  be  distributed  over  the  whole  duration  of  the  policy  years  in 
which  the  risk  ceased.  He  did  not  think  it  was  important  to  record 
in  what  period  of  each  policy  year  deaths  happened  to  occur ;  the 
object  should  be  to  determine  the  probability  of  living  over  each  year 
or  of  dying  in  each  year,  and  whatever  other  functions  might  be 
wanted  should  be  deduced  from  those,  when  they  had  been  discovered. 
The  second  part  of  Mr.  Ackland's  paper  dealt  with  a  very  interesting 
class  of  societies,  some  of  which  had  been  in  successful  operation 
for  a  considerable  number  of  years.  In  dealing  with  the  rates  of 
secession  from  such  societies,  and  the  amount  of  claims  that  might 
be  made  upon  them  for  non-employment,  he  should  like  to  emphasize 
what  ]\Ir.  Aekland  had  said,  namely,  that  the  most  careful  judgment 
should  be  exercised  as  to  whether  the  experience  of  the  past  in  those 
respects  was  in  any  degree  likely  to  be  repeated  in  future.  To  those 
who  had  studied  the  effect  of  withdrawals,  the  Abstract  Table,  given 
by  the  author,  of  "Aggregate  Reserve  Values",  either  with  or  without 
allowance  for  withdrawals,  would  prove  of  great  interest. 

Mr.  H.  W.  Manly  said  that  Mr.  Ackland's  paper  contained  a 
great  amount  of  matter  for  thought,  and  that  thought,  he  was  sorry 
to  say,  he  had  been  unable  to  give  to  it.  The  paper  had  come  at  a  most 
opportune  moment,  when  the  Council  was  preparing  to  deal  with  that 
vast  mass  of  material  which  had  been  collected  for  the  purposes  of 
the  "New  Experience."  The  author  had  examined  all  the  various 
methods  which  had  ever  been  suggested  for  the  collation  of  material 
for  obtaining  an  experience  in  years  of  duration,  and  that  alone  was 
a  valuable  work.  To  his  mind  the  most  important  part  of  the  paper 
was  the  author's  remark  that,  in  the  particular  ex]:»erience  investi- 
gated, it  was  immaterial  whether  they  used  the  Exact  Duration 
Method,  the  Mean  Duration  Method,  or  the  Nearest  Duration 
Method  ;  as,  in  that  particular  case,  "the  values  in  individual  years  of 
duration,  both  of  the  numbers  exposed  to  risk  and  of  the  rates  of 
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mortality  and  withdrawal  are  practically  identical  throughout.''  When, 
however,  the  author  applied  the  several  methods  to  the  general 
experience  amongst  assured  lives,  he  understood  him  to  say  that 
from  his  very  extensive  inquiry  he  had  foniied  a  preference  for  the 
Nearest  Duration  Method.  He  thought  the  paper  was  an  extremely 
valuable  one,  and  would  repay  a  most  careful  study. 

Mr.  Gr.  H.  Rtax  said  that  the  first  thing  that  struck  him,  in 
reading  the  first  of  the  two  great  divisions  into  which  the  author's 
paper  might  be  cast,  was  the  following  remark: — "Bearing  in  mind 
that  the  Exact  Duration  Method  gives  effect  to  the  precise  exposures  of 
the  cases,  and  deduces  the  rates,  both  of  mortality  and  of  withdrawal, 
strictly  as  experienced  in  each  successive  year  of  duration,  it  may,  I 
think,  be  considered  as  not  unduly  laborious  for  the  valuable  results 
obtained."  When  he  read  those  few  lines  in  Mr.  Ackland's  paper,  he 
involuntarily  recalled  the  fact  that,  about  ten  years  ago,  the  late 
Mr.  Makeham  had  shown  him  a  manuscript  table  of  Mortality 
Experience,  in  which  the  exposures  were  calcuiii.ud  exactly  to  one 
place  of  decimals.  He  remembered  at  the  time  being  greatly  struck 
with  the  simplicity  and  compactness  of  that  method,  but  the  details 
of  the  system  had  passed  away  from  his  memory.  The  fact  that 
Mr.  Makeham  considered  the  Exact  Duration  Method  the  best  for 
the  purposes  he  had  in  hand,  was,  he  thought,  at  any  rate  some 
confirmation  of  the  opinions  to  which  Mr.  Ackland  had  placed  his 
name.  Xow,  he  would  venture  to  submit  that,  if  it  could  be  shown 
that,  by  calculating  these  exposures  exactly,  they  were  obtaining  the 
raw  material  in  the  form  best  suited  for  the  objects  in  view,  no 
considerations  of  time,  labour,  or  expense  ought  to  stand  in  the  way 
of  their  adopting  the  Exact  Duration  system.  It  must  be  remembered 
that  it  was  more  than  thirty  years  since  an  investigation  of  that  sort 
had  been  conducted  by  the  Institute  of  Actuaries,  and  it  might  be  thirty 
years  more  before  the  Institute  again  took  up  a  similar  work.  He 
maintained  that,  for  the  chief  task  of  the  Institute  for  a  whole  genera- 
tion, it  was  desirable  to  take  a  broad  view  of  their  responsibilities,  and 
to  endeavour  to  obtain  the  facts  in  the  most  perfect  form  available,  so 
that  in  their  deductions  they  might  feel  certain  that  any  defects  that 
existed  were  inherent  in  the  observations  themselves,  and  were  not 
due  to  their  method  of  manipulating  them.  He  should  like  to 
express  his  warm  congratulations  to  Mr.  Ackland  for  the  very 
ingenious  symbolical  formulas  which  he  had  prepared  to  give  full 
expression  to  an  intricate  subject.  In  the  past,  the  papers  which  had 
been  produced  on  the  subject  had,  he  thought,  lost  something  of 
interest  and  value,  because  they  had  been  produced  by  different 
authors  and  at  different  times,  and  the  notation  had  not  always  been 
consistent.  But  Mr.  Ackland,  having  the  advantage  of  bringing 
the  whole  subject  into  focus,  had  succeeded  in  producing  a 
scheme  of  notation  which  enabled  it  to  be  studied  very  conveniently. 
In  the  second  part  of  the  paper,  the  author  gave  new  formulas, 
methods,  and  tables  relating  to  some  unusual  forms  of  benefit, 
illustrating  the  principle  of  collective  assurance  in  some  of  its 
varied  phases.  It  had  occurred  to  him  as  very  singular  that,  bearing 
in  mind  the  large  number  of  societies,  having  a  somewhat  similar 
constitution,  which  must  have  employed  the  services  of  actuaries  for 
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a  great  number  of  years,  they  should  have  had  so  seldom  brought 
before  them  the  inuer  workings  of  those  bodies.  He  had  in  mind  the 
large  railway  superannviation  funds,  the  many  banking  schemes,  and 
orphans'  and  widows'  funds,  all  of  which  must  have  employed  actuarial 
advice,  but  with  regard  to  which  their  literature  was  very  deficient  at 
the  present  moment.  In  addition  to  the  new  material  produced  by 
Mr.  Ackland,  he  had  touched  upon  a  subject  which  one  day  or 
another  might  come  to  be  of  very  great  importance,  namely,  the 
effect  of  the  rate  of  discontinuance  upon  valuation  reserves,  annuities, 
net  premiums,  and  so  on.  The  rate  of  discontinuance  was  a  very 
volatile  element,  being  affected,  in  the  case  of  proprietar}'-  companies, 
sometimes  even  by  Stock  Exchange  fluctuations;  and  in  the  case  of 
mutual  societies  it  might  rise  or  fall  according  to  some  temporary 
or  trivial  cause.  Now,  when  they  came  to  consider  whether  it  was 
wise  to  employ  a  mercurial  element  of  that  sort  in  the  financial 
estimates  of  the  liabilities  of  a  life  assurance  company,  they  might 
hesitate  before  adopting  such  a  course,  as  involving  too  much 
uncertainty,  if  not  danger.  But  for  all  that,  there  was  no  doubt  that, 
whether  they  thought  it  expedient  to  employ  that  element  in  the 
valuation  of  a  single  company  or  not,  it  was  none  the  less  a  factor 
which  had  had  its  due  effect  on  the  results  brought  out  by  the 
valuation.  It  had  occurred  to  him  that  a  most  interesting  investiga- 
tion might  one  day  be  made,  when  they  had  the  "  New  Experience" 
before  them,  into  the  effect  of  the  rate  of  discontinuance  upon  the 
financial  results  of  life  assurance  offices,  or  life  assurance  itself  in  general. 
He  remembered  reading,  in  an  addi'ess  by  Mr.  Sorley,  President  of  the 
Actuarial  Society  of  Edinburgh,*  that,  notwithstanding  a  greater  fall 
in  the  rate  of  interest,  or  the  total  disappearance  of  the  rate  of 
interest,  life  assurance  companies  would  still  be  able  to  carry  on  their 
functions.  Mr.  Sorley  also  gave  a  very  interesting  table  of  the  net 
premiums  which  would  be  required  to  be  charged  upon  the  assumption 
that  capital  would  earn  no  interest  whatever.  He  (Mr.  Eyan) 
thought  that  a  useful  corollary  to  that  would  be  to  consider  how  the 
rate  of  discontinuance  would  act  in  modifying  Mr.  Sorley's  net 
premiums.  It  was  clear  it  would  operate  in  aid  of  life  companies — 
he  meant  companies  in  general — as  a  partial  set-off  against  the  fall  in 
the  rate  of  interest.  It  was  a  force  which  clearly  acted  in  one 
direction,  while  the  reduction  in  the  rate  of  interest  operated  in 
another. 

Mr.  R.  ToDiTUNTEE  said  that  the  case  for  the  Nearest  Duration 
Method  would  be  strengthened  if  they  could  see  their  way  to  regard 
the  question  of  discontinuance  from  a  somewhat  different  point  of 
view  from  that  usually  adopted.  The  author,  looking  at  the  matter 
from  the  customary  i)oint  of  view,  regarded  withdrawals  as  due  to  a 
force  similar  in  its  operation  to  mortality.  It  seemed  that  that  view 
might  be  questioned.  The  force  of  withdrawal  was  really  a  periodic, 
and  not  a  continuous  force;  it  operated  at  certain  particular  epochs  in 
the  history  of  the  policy.  Of  course,  if  they  made  up  their  experience 
by  calendar  years,  the  withdrawals  would  be  spread  over  the  year; 
there  would  then  be  something  in  the  experience  similar  to  a  continuous 

*"Tlie  Evohition  of  Premium  Eatcs:  a  chapter  in  the  History  of  Life  Assurance." 
(Tranxfrcfionx  of  the  Actuarial  Society  of  Hdinhurgh,  vol.  iii,  No.  14.) 
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force  of  withdrawal,  but  if  it  was  made  up  by  policy-years  there  was  a 
discontinuous  force  of  withdrawal.  The  withdrawals  arose  from  lapses 
and  from  surrenders.  Lapses  took  place  at  one  of  four  epochs — at 
the  end  of  either  the  first  quarter,  the  half-year,  the  third  quarter,  or 
the  year.  It  might  be  objected  that  they  did  not  take  place  then, 
but  at  the  expiration  of  the  days  of  grace;  but  that  simply  deferred 
the  epoch  one  month  in  each  case.  It  did  not,  therefore,  seem 
satisfactory,  so  far  as  the  lapses  were  concerned,  to  treat  the  rate  of 
withdrawal  as  though  it  were  strictly  analogous  to  the  rate  of 
mortality.  It  was  a  rate  that  came  into  operation  at  one  of  four 
specific  intervals  in  the  history  of  the  poHcy.  Four  times  a  year  the 
holder  of  a  policy  at  a  quarterly  premium  had  the  option  offered  to 
him  to  pay  or  not  to  pay,  and  he  exercised  that  option ;  it 
was  not  an  option  which  he  exercised  continuously  throughout  the 
year.  Then  there  was  the  question  of  surrenders.  Surrenders  might 
be  scattered  over  a  year,  but  he  would  submit  that  a  very  large 
proportion  of  them  were  located  at  the  same  point  of  time  at  which 
the  entire  body  of  lapses  was  located,  namely,  at  the  time  when  the 
j^remium  was  renewable.  How  did  the  Nearest  Duration  Method 
apply  to  the  calculation  of  these  periodic  rates  of  withdrawal  ?  In 
discussing  that  question  he  would  take  the  Nearest  Duration  Metliod 
as  exhibited  in  Mr.  Ackland's  Section  (B),  the  section  in  which  the 
experience  was  limited  by  policy  years,  so  that  the  only  class  of  cases 
in  which  there  would  be  fractional  exposures  (leaving  the  deaths  out  of 
account)  would  be  the  withdrawals.  The  author  had  taken  a  typical  ■ 
case  of  400  policies,  of  which  2-50  were  renewable  yearly,  130  half- 
yearly,  and  20  quarterly.  Of  the  half-yearly  lapses,  one-half  would 
occur  at  the  end  of  the  year;  and  in  the  same  way  one  quarter  of  the 
quarterly  lapses  would  occur  at  the  end  of  the  year,  and  they  would 
have  altogether  four  out  of  every  five  lapses  actually  occurring  at  the 
end  of  the  policy  year.  The  proportion  would  be  still  larger,  assuming 
ISIr.  Chatham's  proportions  of  yearly,  half-yearly,  and  quarterly  cases 
to  be  more  nearly  correct  than  Mr.  Ackland's.  The  Nearest  Duration 
Method  consequently  left  four-fifths  of  the  withdrawals  exactly  where 
they  occurred.  It  collected  the  remaining  one-fifth  at  the  end  of  the 
year,  taking  one-tenth  from  one  side  and  one-tenth  from  the  other. 
If  the  withdrawals  were  regarded  as  occurring  at  renewal  dates, 
instead  of  as  spread  over  the  year,  then  they  would  have  a  much 
simpler  task  in  applying  the  Nearest  Duration  Method,  for  the 
"Exposed  to  risk  of  withdrawal  "  could  be  derived  from  the  "Exposed 
to  risk  of  death  "  by  simply  adding  on  the  withdrawals.  He  did  not 
know  whether  he  had  made  his  point  clear,  but  what  he  was  contending 
for  was  (1)  that  the  rate  of  withdrawal  might  reasonably  be  regarded 
as  a  rate  operating  at  a  definite  moment  of  time,  instead  of  as  a  rate 
operating  over  the  year;  and  (2)  that  they  would  be  able  to  calculate 
the  rate,  if  they  regarded  it  in  that  way,  simply  and  sufficiently 
accuratelv  from  an  experience  compiled  bv  the  Nearest  Duration 
Method." 

Mr.  James  Meikle  had  given  the  subject  of  tabulation  some 
consideration,  having  worked  on  it  in  all  sorts  of  ways,  including  the 
Institute  Method  of  1S6.3.  He  had  also  thought  out  a  method  for 
himself,  which  he  had  called  the  "Exact  Duration  Method",  though 


202  An  Investiyaliun  uf  some  of  the  Methods  [Jan. 

he  did  not  know  whether  it  was  the  same  method  which  Mr.  Ackhmd 
referred  to  as  the  Exact  Duration  Method.  He  had  also  used  the 
Nearest  Duration  Method  of  Dr.  Sprague  on  two  or  tliree  occasions, 
and  found  that  it  was  a  very  nice  method.  He,  however,  did  not 
think  that  Mr.  Ackhmd  had  touched  the  difficulties  of  the  point  at 
all.  If  they  had  only  one  life,  one  entrance,  and  one  exit,  it  was  a 
beautiful  method ;  but  if  they  had  one  life  and  many  entrances  they 
pei'luips  had  many  exits  which  did  not  always  harmonize.  It  was  all 
very  well  if  they  were  going  to  tabulate  facts  for  each  age  at  entry, 
but  if  they  were  to  amalgamate  them  all  into  one  aggregate  rate  of 
mortality  they  would  not  exactly  fit  in.  It  was,  for  instance,  pro- 
posed to  take  out  the  experience  of  endowment  assurances  maturing 
at  the  several  ages  50,  55,  &c.  But  according  as  tliey  took  the 
ages — that  is,  according  to  the  relation  of  the  ages  at  entry  to  the 
durations,  the  policies  might  mature  at  ages  49,  50,  or  51,  or  at  5'4, 
55,  5G,  &c.,  which  was  very  awkward.  Again,  if  a  life  had  many 
policies,  and  that  life  died  in  1893,  it  might  be  that,  by  some  cards, 
the  life  was  living,  and  by  others  that  the  life  was  dead.  This  also 
was  very  awkward.  It  seemed  to  his  mind  most  essential  (not  that 
it  had  much  weight  on  the  resultant  table  of  mortality)  that  the 
tabulation  should  be  such  as  would  satisfy  the  mind  of  the  statis- 
tician. To  tabulate  as  a  fact  that  the  policy  had  matured  at  49, 
when  it  was  well  known  that  it  did  not  mature  till  50,  was  most 
unsatisfactory,  and  it  did  not  cancel  that  dissatisfaction  by  being 
told  that  it  would  be  balanced  by  anotlier  policy  being  tabulated  as 
maturing  at  51.  The  facts  were  that  the  mortality  tabulated  was  the 
mortality  between  an  age  six  months  younger  and  six  months  older 
than  the  integral  age.  Of  all  the  various  methods  that  have  been 
proposed,  he  liked  the  Exact  Duration  Method  best,  because  it  is 
not  dependent  on  any  assumptions  whatever. 

The  Peesident  said  he  would  ask  the  members  to  accord  a  hearty 
vote  of  thanks  to  Mr.  Ackland  for  the  very  great  trouble  he  must 
have  taken  in  preparing  the  enormous  mass  of  material,  formulas, 
and  notations  given  in  the  paper.  Mr.  Ryan,  in  the  course  of  his 
observations,  had  expressed  regret  that  more  reports  of  the  valuations 
of  widows'  funds,  and  of  funds  connected  with  public  institutions  of 
the  nature  mentioned  by  Mr.  Ackland,  had  not  been  brought  before 
the  Institute,  but  it  must  be  remembered  that  those  reports  were  for 
the  most  part  confidential,  and  that  unless  the  express  permission  of 
the  department  which  carried  on  the  transactions  referred  to  was 
obtained  it  would  not  be  right  that  they  should  be  disclosed  in  public, 
so  that  the  private  affairs  of  the  members  of  these  societies  might  be 
recognized,  and  u;_ea  perhaps  in  some  way  which  the  subscribers, 
whether  rightly  or  wrongly,  would  consider  detrimental  to  their 
interests.  Mr.  Todhunter  had  made  some  very  interesting  remarks 
upon  the  periods  when  discontinuances  would  take  place.  Mr. 
Ackland  had,  it  would  be  remembered,  referred  in  his  j^aper  to  the 
fact  that  discontinuances  were  a  function  of  the  duration  of  the 
policy,  as  well  as  of  the  age  of  the  person  assured.  With  regard  to 
discontinuances,  it  would  be  found,  for  instance,  on  investigating  a 
widows'  fund  in  which  the  annuity  to  the  widow  ceased  on  her  re- 
marriage, that  the  rate  of  re-marriage  was  distinctly  a  function  of 
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the  duration  of  the  widowhood  as  well  as  the  age  o£  the  widow.  A 
very  troublesome  result  might  be  discovered  from  the  new  investi- 
gation, namely,  that  separate  annuity  tables  would  have  to  be 
calculated  for  every  age  of  entry.  In  this  case,  the  question  whether 
a  man  held  fifty  policies  or  one  would  be  a  matter  of  indifference ; 
thev  would  only  have  to  consolidate  tho.se  which  he  took  out  in  the 
same  policy  year. 

Mr.  T.  Gr.  AcKLAXD,  in  reply,  said  he  was  very  much  indebted  to 
the  meeting  for  the  kindly  way  in  which  his  paper  had  been  received. 
The  President  had  usefully  summarized  some  views  expressed  in  the 
paper  in  sayiug  that  he  (Mr.  Acklandj  had  a  decided  preference  for 
the  Nearest  Duration  Method,  and  also  for  that  method  of  computing 
tlie  age  at  entry  which  took  the  nearest  age  at  the  actual  date  of 
entry.  He  (Mr.  Ackland)  might  add  that  the  most  suitable  method 
of  tabulating  an  experience  of  assured  lives  apjjeared  to  him  to  be  to 
deduce  the  whole  of  the  facts  in  separate  ages  at  entry  and  separate 
years  of  duration.  Mr.  Kyan  referred  to  the  Exact  Duration  Method, 
and  no  doubt  that  method  was  in  many  respects  satisfactory  in 
dealing  with  a  large  body  of  facts  ;  and  where  the  labour,  expense, 
and  trouble  involved  in  going  through  its  several  processes  could  be 
undertaken,  the  great  advantage  was  secured  that  no  assumptions 
whatever  were  made  as  to  the  facts  and  data.  There  appeared  to  be 
a  little  confusion  in  the  minds  of  some  speakers  with  regard  to 
Part  I.  of  the  paper,  dealing  with  the  "period  of  observation  as  limited 
by  calendar  years."  Members,  on  looking  more  carefully  into  the 
paper,  would  see  that  he  had  not  at  all  gone  into  the  question  of 
investigating  and  tabulating  the  experience  of  assured  lives  in 
calendar  years.  He  had  assumed  from  the  beginning  that  they  were 
to  be  investigated  in  policy  years  or  years  of  duration ;  but  the 
period  of  investigation  might  be  limited  by  calendar  years,  and  that 
was  an  entirely  different  thing.  It  was  sometimes  essential,  as,  for 
example,  in  the  case  of  an  investigation  of  the  mortality  experience 
of  an  office  over  a  quinquennium,  to  deal  with  a  period  of  observation 
covering  an  integral  number  of  calendar  years:  but  this  did  not,  of 
course,  prevent  the  observation  being  made  according  to  the  method  of 
policy  years,  or  years  of  duration.  He  was  glad  that  the  symbols 
and  notation  employed  throughout  the  paper  had  met  with  the 
approval  of  the  members.  There  appeared  to  be  a  great  deal  worthy 
of  notice  in  Mr.  Todhunt-er's  remarks,  and  he  entirely  agi-eed  with 
him  that  the  rate  of  discontinuance,  and  the  force  of  discontinuance, 
were  somewhat  special  in  their  character,  and  that  they  took  effect  in 
epochs  in  the  year  of  duration  or  policy  year,  and  not  as  continuous 
functions.  The  President  had  referred  to  the  fact  that  one  reason 
why  they  had  not  had  before  them  more  contributions  dealing  with 
such  subjects  as  clerks'  associations,  pension  funds,  widows'  pension 
funds,  and  the  like,  was  that  the  reports  made  were  necessarilv 
confidential  in  their  character.  He  might  say  that,  in  laying  before 
the  Institute  such  facts  as  he  had  done,  in  connection  with  the 
particular  Association  dealt  with,  he  had  not  indicated  any  conclusions 
dealing  with  its  financial  matters,  and  also  that  he  had  obtained  the 
courteous  consent  of  the  Board  of  Directors  of  this  Association  to  the 
publication  of  such  facts  as  he  had  included  in  his  paper. 
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THE    INSTITUTE    OF     ACTUARIES. 


SYLLABUS   OF   PRIZES,  1896, 
Offered  by  Me.  James  Chisholm. 

Tke  Council  of  the  Institute  of  Actuaries  has  the  pleasure  to 
announce  that  Mr.  James  Chisholm  has  kindly  offered  Three  Prizes, 
of  the  value  of  Thirty  Pounds,  Fifteen  Pounds,  and  Ten  Pounds 
respectively,  for  the  three  best  Essays  on  the  following  subject, 
namely : 

"  The  BeJation  of  the  Actuarial  Profession  to  the  State.'' 

The  subject  should  be  discussed  in  connection  with: 

(i)  The  history  in  the  past  of  the  Actuarial  Profession  in 
relation  to  the  State,  with  respect,  for  example,  to  the 
grant  of  Annuities  and  Assurances  by  the  Government, 
and  to  professional  advice  upon  Legislation  affecting 
Assurance  Companies  and  Friendly  Societies; 
(ii)  Tlie  direction  in  which  professional  services  to  the  State 
niio'ht  be  extended,  with  reference,  for  example,  to  the 
Preparation  and  Analysis  of  Vital  Statistics ;  the  con- 
sideration of  Old  Age  Pension  Schemes;  the  Insolvency 
and  Reconstruction  of  Assurance  Companies  and  Friendly 
Societies;  the  formation  of  State,  Municipal,  and  other 
Sinking  Funds;  and  Currency  Proposals. 

These    examples    are    to    be    regarded    simply    as 
illustrations  of  the  questions  which  should  be  considered. 

(iii)  The  several  elements  of  the  subject  should  be  discussed  in 
connection  with  the  Limits  of  State  Control;  the 
Maintenance  of  Freedom  of  Enterprise  by  the  Com- 
panies and  the  Public ;  and  the  aid  and  protection  which 
should  be  accorded  by  the  State  to  the  Profession  in  the 
performance  of  the  suggested  duties. 


CONDITIONS   OF   THE    COMPETITION. 

1.  KefereiR'c  must  not  be  made  to  individual  Compauies  by  name. 

2.  The    Essays  must  be  sent  to  the  Honorary  Secretaries  of  the  Institute  of 

Actuaries,  at  Staple  Inu  Hall,  not  later  than  31  December  1897. 

3.  The  Adjudicators  shall  be  the  President  and  Vice-Presidents  of  the  Institute. 

4.  Each  Competitor  must  send  in  his  name,  under  seal,  with  a  Motto  correspond- 

ing to  one  to  be  prefixed  to  his  Essay.  Such  Motto  and  Essay  must  not 
be'iu  the  handwriting  of  the  Competitor,  and  should  be,  where  practicable, 
type-written. 

5.  Successful  Essays  shall  become  the  property  of  the  Institute. 

6.  Unsuccessful  Essays  will  be  returned,  on  application  at  the  Institute,  with  the 

corresponding  envelopes  unopened. 

7.  Xo   Prize  will  be  awarded  unless  the  Adjudicators  consider  some  Essay  or 

Essays  worthy  of  the  distinction. 

8.  The    Competition   shall   be   open   to   all   members   of  the   Institute,^  except 

members  of  the  Council  and  members  who  have  already  gained  Prizes  for 
Essays  offered  either  by  or  through  the  Institute. 
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On  some  Legal  Points  arising  in  Life  Assurance  Practice.  By 
Arthuk  Rhys  Bahrand,  F.I. A.,  of  the  Prudential  Assurance 
Company. 

[Eead  before  the  Institute,  21  December  1896.] 

J.  HE  subject  I  have  chosen  for  my  paper  may  seem  to  call  fen- 
some  apology,  on  the  ground  that  it  is  more  suitable  for  discussion 
at  a  legal  institute  than  by  a  body  of  Actuaries.  There  would 
doubtless  be  some  force  in  such  a  criticism^  and  yet  I  venture  to 
think  that  in  many  respects  the  subject  is  not  an  unsuitable  one 
to  be  brought  before  this  Institute.  The  time  has  gone  by,  if 
indeed  it  ever  existed,  when  the  ordinary  legal  incidents  arising 
in  connection  with  life  assurance  business  were  submitted  to  the 
company^s  solicitors  for  advice  and  direction.  In  a  large  life 
assurance  institution  it  would  be  impossible,  in  practice,  to 
submit  every  question  as  to  title,  in  the  case  of  claims  and 
surrenders,  to  a  solicitor,  on  account  of  the  expense  and  delay 
thereby  occasioned,  if  for  no  other  reasons,  and  at  least  as  great 
practical  difficulties  would  arise  if,  in  order  to  get  over  the 
difficulty  of  the  expense  of  such  a  reference,  it  were  sought  to 
saddle  the  applicant  with  such  legal  expenses  as  might  be  incurred. 
Questions  of  title,  unless  they  be  of  a  peculiarly  complicated 
nature,  are  therefore  usually  settled  by  an  official  of  the  company, 
and  since  amongst  the  officials  the  Actuary  will,  as  a  rule,  stand 
almost  alone  as  having,  of  necessity,  some  legal  knowledge,  the 
ultimate  decision  on  such  points  will,  in  most  cases,  devolve  upon 
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him.  I  need  hardly  remind  you  that  this  Institute  full} 
recognizes  the  advisability  of  a  fair  amount  of  legal  knowledge  in 
its  members.  This  is  abundantly  shown  in  its  examinations,  its 
library,  and  the  pages  of  its  Journal,  and  whatever  may  be  thought 
as  to  the  width  of  the  gulf  dividing  legal  from  actuarial  matters 
in  theory,  I  think  you  will  agree  with  me  that  few  portions  of  an 
Actuary's  mental  stock-in-trade  are  more  useful  to  him  in 
practice  than  his  knowledge  of  law  in  its  bearing  on  life  assurance 
and  subjects  arising  in  connection  therewith.  In  saying  this  I 
am,  of  course,  regarding  an  Actuary  as  not  merely  a  glorified 
ai'ithmometer,  concerned  only  with  the  mathematical  aspects  of 
life  assurance,  but,  as  I  take  it,  he  should  be,  in  the  opinion  of 
this  Institute,  as  an  expert,  thoroughly  qualified  to  deal  Avith 
every  question  that  may  arise  in  life  assurance  practice. 

Scope  of  the  Paper. 

Without  further  apology  for  the  subject  of  my  paper,  I 
will  proceed  to  indicate  the  limits  within  which  I  propose  to 
confine  myself.  In  the  first  place,  I  need  hardly  say  that 
these  notes  are  intended  rather  for  the  students  of  the  Institute 
than  for  the  senior  members,  the  latter  being,  doubtless,  perfectly 
familiar  with  most  of  the  points  to  be  discussed.  They  are  intended, 
moreover,  not  so  much  to  help  students  in  preparing  for  the  legal 
portion  of  their  examinations,  as  to  give  some  little  assistance  and 
guidance  to  those  who  have  not  many  opportunities  of  gaining 
such  information  by  practical  experience  in  dealing  with  the  many 
legal  questions  that  arise  in  an  ordinary  assurance  office.  I  need 
hardly  say  that  I  have  no  intention  of  discussing,  even  in  the 
barest  outline,  the  law  relating  to  life  assurance  in  its  entirety. 
Much  general  information  on  the  better  known  aspects  of  the 
subject  can  so  easily  be  obtained  from  text-books  that  it  would  be 
wasting  your  time  to  discuss  them  now.  My  object  is  rather  to 
deal  with  those  points  on  which  it  is  difficult  or,  in  some  cases, 
impossible,  to  find  any  direct  information  in  the  ordinary  legal 
text-books,  but  which  nevertheless  arise,  not  infrequently,  in 
practice.  Even  this  limitation  is  not  sufficient  however,  for  many 
points  which  would  fairly  come  in  this  category  have  already  been 
fully  discussed  at  this  Institute,  notably  in  the  paper  read  by 
Mr.  William  Kent  Lemon,  in  February  1891,  and  in  the  dis- 
cussion which  followed.  Such  points  I  do  not  propose  to  refer 
to  on  this  occasion,  except  where  fresh  light  has  been  thrown 
upon  the   matter  siuce^  or  where,  in  one  or  two  instances,  it  has 
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seemed  necessary  to  do  so  in  order  to  sive  a  certain  completeness  to 
the  treatment  of  some  portion  of  my  subject.  I  feel  it  necessary 
that  I  should  call  your  attention  to  these  limitations  that  I  have 
imposed  upon  myself,  in  anticipation  of  the  criticism  that  many 
legal  points  of  great  importance  have  been  left  wholly  untouched 
by  me.  I  may  add,  also,  that  the  methods  suggested  in  some 
few  instances  will  not  necessarily  be  those  that  might  seem  to  be 
best  from  a  strictly  legal  point  of  view.  There  are,  however,  many 
cases  which,  if  treated  from  that  point  of  view,  would  involve  an 
immense  amount  of  trouble  and  nu  little  expense  to  the  parties 
concerned,  but  which  can  be  treated  m  a  far  simpler  manner  if  the 
company  is  prepared  to  waive  some  portion  of  its  legal  rights  in 
the  matter  of  title,  and  this  can  fi-equently  be  done  without 
incurring  any  appreciable  risk.  Such  questions  as  these  are 
essentially  those  which  come  before  the  Actuary  and  Manager  for 
decision,  even  though,  in  the  first  instance,  the  matter  may  have 
been  submitted  to  the  company's  legal  advisers.  The  latter  can 
only  show  what  title  the  company  is  entitled  to  demand,  but  it  is  for 
the  Actuary,  balancing  the  risk  run  against  the  gain  in  reputation 
to  the  company  for  the  prompt  settlement  of  its  claims,  to  decide 
what  must  be  insisted  upon  and  how  much  may  be  waived. 

A  secondary  end  to  be  gained  by  such  a  paper  as  this  is  to 
bring  to  light,  in  the  discussion,  differences  of  practice  between 
offices  on  certain  points,  and  perhaps,  as  a  result,  to  assist  in 
bringing  about  that  uniformity  of  practice  which  is  greatly  to 
be  desired ;  and  if  it  should  appear  that  many  offices  have 
experienced  some  grave  defect  in  the  present  law  on  any  point, 
such  common  experience  may  lead  to  united  action  on  their  part, 
and  so  effect  a  change  in  the  law.  A  recent  case  in  point  is  to  be 
found  in  the  Life  Assurance  Companies^  (Payment  into  Court) 
Act,  1896. 

Mortgages. 

The  commonest  legal  questions  that  arise  in  the  ordinary 
routine  of  the  chief  office  of  a  life  assurance  company  are  probably 
those  in  connection  with  mortgages.  It  has  been  before  remarked 
how  soon  after  its  issue  a  policy  becomes  the  subject  of  an 
assignment  of  some  form  or  another,  and  this  tendency,  so  far 
from  showing  any  decrease,  seems  to  be  increasing  even  more 
rapidly  than  life  assurance  itself.  Such  a  tendency  is  not  to  be 
wondered  at,  for,  apart  from  the  fact  that  a  policy  of  assurance 
forms  an  admirable  security  for  the  amount  of  its  surrender-value, 
and  that  the  latter  is  continually  increasing,  there  are  many  cases 
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arising  in  ordinary  commercial  transactions  in  \vhich  a  policy 
aflfords  exactly  the  security  needed.  For  instance^  a  bank  may 
have  perfect  confidence  in  the  ability  and  integrity  of  a  customer, 
and  be  satisfied  that^  as  long  as  he  lives,  his  personal  security  will 
be  sufticient.  If,  however,  as  is  often  the  case,  the  value  of  the 
business  depends  mainly  upon  its  owner,  the  security  may  vanish 
with  his  life,  and,  under  such  circumstances,  the  personal  guarantee 
and  a  life  policy,  together,  furnish  the  bank  with  a  completely 
satisfactory  security.  That  this  is  the  view  taken  in  many 
instances  may  be  gathered  from  the  fact  that,  in  perhaps  the 
majority  of  cases,  when  the  mortgagee  surrenders  the  policy  on 
account  of  default,  it  is  found  that  the  surrender-value  forms  but 
a  small  portion  of  the  debt  due. 

Notice  of  '^^^^  ^''^t  question  that  naturally  suggests  itself  in 
Assignment.  connection  with  assignments  is  that  of  notice,  and  one 
or  two  practical  difficulties  that  often  arise  in  connection  therewith 
may  be  referred  to.  Notice  of  a  deed  of  assignment  is  sometimes 
given  to  an  office,  and  on  subsequent  dealings  with  the  policy,  it  is 
stated  that  the  transaction  was  not  carried  out,  and  that  no  such  deed 
was  executed.  Where  the  notice  is  of  recent  date,  no  particular 
difficulty  will  arise  as  a  rule,  it  being  usually  possible  to  obtain 
a  letter  from  the  party  giving  such  notice  certifying  that  the 
deed  in  question  never  existed.  Such  a  letter  could  safely  be 
accepted^  and  the  title  to  the  policy  treated  as  if  the  notice  in 
question  had  never  been  given.  The  matter  is  not,  however,  so 
simple  as  this  in  every  case,  as  it  sometimes  happens  that  the 
notice  was  given  twenty  or  thirty  years  ago,  and  it  is  now  im- 
possible to  trace  the  person  giving  such  notice.  In  such  a  case, 
the  only  safe  course  open  to  the  company,  apart  from  the  pay- 
ment of  the  money  into  Court,  is  to  take  a  statutory  declaration 
setting  forth  the  facts  as  to  the  transaction,  and  then,  on  the 
person  otherwise  entitled  to  the  policy  producing  it,  and  fur- 
nishing the  company  with  a  good  indemnity,  the  amount  of  claim 
or  surrender-value  can  be  paid  with  but  little  risk,  and  this  is 
the  method  which  is  generally  adopted  under  the  circumstances. 
If,  however,  the  applicant  is  unable  to  produce  the  policy,  this 
plan  is  hardly  advisable,  and  it  will  be  better  to  pay  the  amount 
into  Court. 

Absence  of  Re-  ^  closcly  aualogous  case  to  this  is  that  in  which  notice 
assignment.  jg  given  and  the  policy^ctually  assigned,  but  on  the  debt 
being  paid  ofi'  no  re-assignment  is  taken,  and  the  original  mort- 
gagee has   died  or  disappeared.     Such    a  case   came  under  my 
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notice  a  short  time  ago,  in  which  the   original   notice  was  given 
some  forty  years  before,  and  several  transactions  with  the  policy 
had  taken  place  since.     The  charge,   of  which  notice  had  been 
given,  had  been  cleared  off,  it   was  stated,  within  a  year  or  two 
of  its    creation,   but  no    re-assignment  had  been  taken,  and  no 
trace  of  the  original  mortgagee   could  be  found.     In  such  a  case, 
if  the   policy   can   be   produced  by  a  person  whose  title,  apart 
from  the  transaction  referred  to,   is  complete,  the  matter  may  be 
fairly  dealt  with  in   the   same   way   as  that  suggested  where  no 
deed  had  been  executed,  that  is,   by  taking  a  statutory  declaration 
and  indemnity.     In  this   case,   however,   the   declaration  should, 
contain    a   statement,   if,    as    is   usually    the    case,    the    original/ 
1  assignment  deed  cannot  be  produced,  that  the   missing  deed  was 
properly  stamped.     If  the  transaction   is  of  recent   date,  or  thei 
i missing  deed  is  known  to  have  been   unstamped  or  insufficiently] 
Istamped,  the  safest  course  would  seem  to  be  for  the  company  to' 
pay  the  amount  into  Court. 

Can  notice  Auotlicr  qucstiou  that  arises  in  connection  with  notices 
be  crnfelud"  of  assignment  is  as  to  whether,  when  notice  of  a  deed  has 
once  been  given,  it  can  be  cancelled  by  the  person  giving  it,  or 
whether  such  a  deed  must  always  remain  as  part  of  the  title,  and  be 
required  in  any  future  dealings  with  the  policy.  The  way  in  which 
such  a  case  frequently  arises  in  practice  is  when  the  original  deed  has 
not  been  stamped  within  the  proper  time,  and  in  order  to  get  over 
the  difficulty,  a  fresh  deed  is  executed.  An  instance  of  this 
occurred  recently,  in  which  notice  was  given  of  a  mortgage  in 
favour  of  a  bank,  and  shortly  afterwards,  a  letter  was  received 
stating  that  the  deed  in  question  had  been  cancelled,  and  with- 
drawing the  notice  already  given.  At  the  same  time,  notice  was 
given  of  a  new  deed  between  the  same  parties,  and  it  was  made 
apparent  that  the  reason  of  this  action  was  that  the  first  deed  had 
not  been  stamped  within  the  time  allowed.  It  is  clear,  in  view  of 
the  opinion  taken  by  the  Life  Offices  Association,  in  1890,  that 
this  would  be  an  evasion  of  the  Stamp  Act,  and  that  the  only 
proper  course  to  be  adopted  was  to  have  the  original  deed  duly 
stamped,  and  the  penalty  paid.  As,  however,  a  second  deed  had 
been  executed,  and  notice  thereof  given,  this  latter  had  also  to  be 
stamped,  and  henceforth  both  deeds  formed  part  of  the  title  to 
the  policy.  It  would  seem,  therefore,  that  apart  from  the  question 
as  to  whether  the  company  would  be  protected  by  the  Act  of  1867, 
as  being  without  notice  of  a  transaction,  of  which  the  notice  had 
been  cancelled,  it  should  require  to  see  any  deeds  of  which  it  had 
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a  record,  in  order  to  satisfy  itself  that  they  were  properly  stamped. 
A  different  course  to  that  indicated  ahovc  has,  however,  sometimes 
been  pursued  under  similar  circumstances.  On  such  a  case 
arising,  application  was  made  to  the  Inland  Revenue  authorities 
by  the  mortgagee,  asking  that  the  notice  of  the  mortgage  deed 
first  executed  might  be  cancelled  by  the  Assurance  Company, 
as  it  had  not  been  stamped  within  the  proper  time.  In  reply,  a 
letter  was  received  from  Somerset  House,  stating  that,  as  far  as 
they  were  concerned,  they  had  no  objection  to  the  Company 
expunging  from  their  books  the  recorded  notice  of  the  assignment, 
and  that  no  claim  for  duty,  or  penalty,  in  respect  of  sucb 
assignment  would  be  raised.  Tbis,  of  course,  is  not  to  be  taken 
as  a  general  sanction  to  such  a  practice,  but  only  as  showing  that 
in  any  particular  case,  upon  the  presentation  of  a  proper  memorial, 
setting  forth  the  facts,  the  Inland  Revenue  authorities  may  be 
prepared  to  forego  any  penalty  that  may  be  incurred  by  the 
cancelling  of  a  notice  of  assignment  under  such  circumstances. 
In  the  instance  to  which  I  have  here  referred,  the  Assurance 
Company  acted  upon  the  authority  given,  and  treated  the  case  as 
if  the  original  deed  had  never  existed. 

Ee-assign-  Reference  has  been  made  incidentally  to  the  absence  of 
^^^'-^'  a  dcLclof  re-assignment,  and  this  is  one  of  the  commonest 

defects  in  title  occurring  in  practice,  more  particularly  with  policies 
of  comparatively  small  amount.  If  the  transaction  is  a  large  one, 
it  is  probable  that  the  matter  will  pass  through  the  hands  of  the 
solicitors  of  the  parties,  but  where  it  is  only  a  small  transaction 
this  expense  is  not  likely  to  be  incurred,  and  in  such  a  case,  the 
mortgagor,  on  payment  of  the  mortgage  debt  and  interest,  is 
usually  satisfied  with  a  receipt  for  the  money  so  paid  and  the 
return  of  the  policy.  I  am  not  sure  that  assm-ance  companies 
are  not  themselves  to  blame  to  some  extent,  for  such  defects  in 
title,  as,  in  granting  loans  on  their  own  policies  by  way  of 
equitable  mortgage,  they  do  not,  usually,  execute  a  re-assignment 
when  the  loan  is  paid  off,  but  simply  give  a  receipt  for  the 
amount  and  hand  back  the  policy.  AVhen  the  mortgage  is  by 
deed,  or  the  policy  has  been  actually  assigned  to  the  mortgagee, 
it  is  usual  to  insist  upon  a  formal  re-assignment,  though,  if  from 
exceptional  circumstances,  it  is  difficult  or  impossible  to  obtain 
this,  payment  would  generally  be  made  on  the  production  of 
satisfactory  evidence  showing  that  the  debt  had  been  discharged. 
If  the  mortgage  is  only  an  equitable  one,  a  proper  re-assignment 
would   appear  to    be   the    exception   rather    than    the    rule    and 
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evidence  that  the  debt  had  been  cleared  off,  such  as  a  receipt  and 
a  letter  from  the  mortgagee  stating  that  he  had  now  no  claim  on 
the  policy,  would  probably  be  accepted  in  every  case  in  lieu  of 
re-assignment.  In  accepting  such  evidence  in  place  of  a  proper 
deed,  the  company  will  not,  of  course,  render  itself  liable  to  a 
penalty  under  the  Stamp  Act,  as  the  special  clauses  referring  to 
the  stamping  of  assignments  of  policies  only  apply  to  documents 
that  have  had  an  existence,  and  not  to  deeds  which  have  never 
been  executed  and  which  the  company  may  agree  to  dispense  with. 
Pa  ent  to  ^^  ^^'^  '^^^'  co^si^^^r  the  case  in  which  the  mortgagee 
Mortgagee.  Qf  ^  policy  applies  for  the  payment  of  the  sum  assured, 
the  surrender-value,  or  the  cash  value  of  the  bonus.  If  the  mortgage 
is  under  seal,  and  is  in  order  in  other  respects,  no  difficulty  arises 
with  regard  to  the  payment  of  the  sum  assured,  as  under  Section 
22  of  the  Conveyancing  Act,  1881,  the  mortgagee  has  power  to  give 
a  good  receipt  for  any  money  arising  under  his  security,  in  which 
category  the  policy-money  manifestly  comes.  Some  alarm  was 
created  on  the  subject  a  few  months  ago  by  the  decision  of  the 
Court  of  Appeal  in  the  case  of  Jeffrey  v.  Sayles  (L.R.  1896, 
1  Ch.  1),  in  which  it  was  held  that  a  trustee  could  not  be 
compelled  to  pay  over  the  whole  fund  to  the  first  mortgagee,  but 
could  distribute  it  according  to  the  rights  of  the  various  parties 
entitled  to  share  in  the  fund.  Upon  this  decision  some  companies 
altered  their  practice,  and  declined  to  pay  to  the  mortgagee 
without  the  concurrence  of  the  personal  representative  of  the 
mortgagor  in  the  receipt.  The  better  opinion  seems  to  be, 
however,  that  there  is  no  necessity  for  any  such  alteration  in 
practice,  and  that  the  mortgagee's  receipt  perfectly  discharges 
the  company.  It  is  difficult,  indeed,  to  come  to  any  other 
conclusion  in  view  of  the  very  clear  and  explicit  declaration  in 
the  clause  of  the  Act  of  1881,  to  which  I  have  referred. 
Payment  A  poiut  ou  which  thcrc  is  a  greater  difference  of  opinion 

under  eqiii  table  ,       .  i     t      i  i  •  ,^         i 

mortgage.  IS  as  to  whether  a  good  discharge  can  be  given  tor  the 
policy-money  by  a  mortgagee  whose  security  is  an  equitable 
mortgage,  or  an  assignment  by  way  of  mortgage  under  hand  only. 
Equitable  mortgages  arise  in  one  of  two  ways.  Either  the  / 
mortgagor  has  nothing  but  an  equitable  interest  to  convey,  as  in 
the  case  of  a  "cestui  que  trust'',  and  of  a  second  mortgage  when 
the  first  is  by  deed;  or  the  document  is  in  a  form  recognized  only  by 
equity,  as  when  a  simple  form  of  charge  under  hand  only  is  used, 
or  the  mortgage  is  merely  by  deposit  of  the  poKcy.  It  is  with  the 
latter  class  of  equitable  mortgages  that  we  are  now  concerned. 
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and  in  dealing  with  such  there  appears  to  be  a  considerable 
difference  both  in  opinion  and  practice.  Some  offices  hold  that^ 
in  the  case  of  a  claim  under  such  circumstances^  the  signature  of 
the  personal  representative  of  the  mortgagor  is  necessary,  as  well 
as  that  of  the  mortgagee,  and  insist  upon  having  it,  but  as  the 
powers  contained  in  Section  22  of  the  Act  of  1881  are  not 
expressly  limited  to  mortgages  under  seal,  as  is  the  case  in 
Section  19,  many  hold  that  the  words  '^mortgage"  and 
"^mortgagee'"'  must  be  taken  in  the  very  wide  sense  of  the 
definitions  contained  in  Section  2,  Sub-section  6.  Some  offices, 
taking  this  view,  pay  the  policy-money  to  the  equitable  mortgagee 
on  his  receipt  alone  and  appear  to  be  perfectly  safe  in  so  doing. 
The  point  is  of  considerable  importance  owing  to  the  fact  that 
many  banks,  when  making  an  advance  on  a  policy  or  accepting 
it  as  partial  security  for  a  current  account,  do  so  by  way  of 
equitable  mortgage. 

Surrender  b  Souic  sHghtly  different  points  arise  when  the  application 
Mortgagee.  jg  jjq^  fg^.  ^|jg  policy-moncy  but  for  the  surrender- value. 
If  the  mortgage  is  under  seal,  the  mortgagee  can  exercise  his  power 
of  sale  on  default  being  made,  and  there  can,  I  think,  be  no  doubt 
that  under  Section  21,  Sab-section  2,  of  the  Conve;^^ancing  Act, 
1881,  if  a  proper  conveyance  were  used,  there  would  be  no 
necessity  to  show  in  any  way  that  the  power  of  sale  was  exercisable, 
except  that  in  the  deed  it  should  be  expressly  stated  that  the 
conveyance  was  made  in  exercise  of  the  power  of  sale.  As, 
however,  it  is  not  the  practice  of  an  assurance  company  to  take 
anything  but  a  receipt  for  the  surrender-value  in  such  cases,  it  is 
usual  to  require  the  mortgagee  to  show,  by  statutory  declaration, 
that  default  has  been  made.  It  is  not  easy  to  see,  however,  that 
the  j)osition  of  the  company  is  much  improved  by  the  production 
of  such  a  declaration — at  least,  as  far  as  the  mortgagor  is 
concerned;  and  if  it  be  decided  to  dispense  with  a  formal 
conveyance,  it  would  seem  to  be  quite  sufficient  that  the 
mortgagee,  on  applying  for  the  surrender-value,  should  state  that 
he  did  so  in  exercise  of  the  power  of  sale  conferred  by  the  Act. 
This  power  of  sale  arises  (a)  when  the  mortgage-money  has  been 
called  in  and  remains  unpaid  for  3  months,  [b)  when  the  interest 
is  in  arrears  for  2  months,  or  (c)  when  a  breach  of  some  provision, 
contained  in  the  deed  or  in  the  Conveyancing  Act,  has  been 
committed.  It  must,  however,  be  borne  in  mind  that  where  the 
deed  confers  powers  of  sale,  more  extensive  than  those  conferred 
by  the  Act,  the  former  will  over-ride  the  latter.     It  may  be  noted 
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in  reference  to  the  third  form  of  default^  that  when  the  mortgage 
of  a  policy  contains  a  covenant  for  the  payment  of  premiums  by 
the  mortgagor,  as  is  often  the  case,  the  non-payment  of  the 
premiums  wnll  constitute  a  good  ground  for  the  exercise  of  the 
power  of  sale.  In  sach  a  case,  when  the  policy  is  lapsed,  the 
Company  has,  in  its  own  books,  sufficient  evidence  of  default,  and 
need  not,  therefore,  call  upon  the  mortgagee  to  furnish  such 
evidence,  even  if  it  is  accustomed  to  do  so  in  other  cases. 

The  provisions  of  the  Conveyancing  Act  as  to  power 
powe'rs"^  sale  of  salc  ou  default  or  breach  of  covenant  are,  however, 
mortgages        cxprcsslv  limited  to  mortgages  under  seal;   and  when, 

therefore,  application  is  made  for  the  surrender-value 
by  a  mortgagee  whose  security  is  under  hand  only,  it  cannot 
be  safely  paid  without  the  concui'rence  of  the  mortgagor, 
unless  the  document  creating  the  charge  contains  an  express 
provision  conferring  the  statutory  or  other  powers  of  sale. 
As  I  have  already  indicated,  equitable  mortgages  and  assignments 
by  way  of  mortgage  under  hand  only,  derive  much  of  their 
importance,  as  far  as  assurance  companies  are  concerned,  from 
the  fact  that  these  are  forms  of  security  largely  used  by  banks 
ill  advancing  upon  policies;  and,  although  one  would  naturally 
think  that  such  institutions  would  take  every  possible  precaution 
that  common  prudence  or  legal  advice  could  suggest,  to  completely 
secure  themselves,  it  is,  nevertheless,  a  fact  that  a  number  of 
banks  neglect  to  insert  in  their  form  of  charge  any  provision 
for  sale  or  surrender  on  default. 

In  some  instances  this  is  due  to  the  fact  that  the 
absohite  in  assignment  is  in  the  form  given  in  the  Schedule  to  the 
intended  as  Act  of  1867,  which  is,  in  appcarauce,  an  absolute 
mo  ''ages,  assignment.  It  is  the  practice  of  many  banks  to 
stamp  their  security  for  the  face  value  of  the  policy,  and  not 
for  the  real  consideration.  When  this  is  done,  and  the  deed 
is  absolute  in  form,  it  is  often  impossible  to  tell  whether  it 
is  intended  to  be  stamped  as  an  absolute  assignment  for  the 
actual  consideration  shown,  or  as  a  mortgage  on  the  basis  of 
the  sum  assured,  the  actual  stamp  being  sufficient  for  either 
case.  Under  such  circumstances  it  might  be  contended  that  the 
assurance  company  could  get  a  complete  discharge  for  the 
surrender-value  from  the  bank,  on  the  ground  that  the  latter 
showed  an  absolute  title  to  the  policy.  It  seems  more  probable, 
however,  that  a  principle,  analogous  to  that  involved  in  the  case  of 
the  Earl  of  Sheffield  v.  London  Joint  Stock  Bank  (L.R.    13  Ap., 
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Ca.  333)  would  be  held  to  be  applicable,  and  that,  from  the 
nature  of  a  bank^s  business,  the  assurance  company  should  gather 
tliat  the  assignment  was  only  by  way  of  mortgage  and  not 
absolute.  It  would  seem,  therefore,  that  when  a  bank  applies  for 
the  surrender-value  under  a  document  that  is  under  hand  only, 
and  there  is  no  express  power  of  sale,  the  concurrence  of  the 
mortgagor  must  be  obtained  whether  the  document  is  absolute  in 
form  or  not. 

Payment  of  There  rcuiaius  to  be  considered  the  case  in  which  appli- 
Mortgagee.  catiou  IS  made  by  the  mortgagee  to  surrender  the  bonus 
for  cash.  In  the  few  instances  in  which  the  bonus  is  declared  in 
cash,  and  is  payable  as  such,  unless  the  policyholder  expressly 
requests  that  it  may  be  applied  as  reversion  or  reduction  of  premium, 
it  would  appear  that  the  mortgagee  could  give  a  good  discharge  for 
it  as  money  arising  under  his  security,  and  this,  as  already  indi- 
cated, is  held  by  many  to  apply  whether  the  mortgage  is  under  seal 
or  under  hand  only.  In  the  more  usual  case,  however,  where  the 
bonus  is  declared  as  reversion,  the  surrender  of  the  bonus  by  the 
mortgagee  would  amount  to  the  sale  of  a  portion  of  his  security, 
and  unless  default  has  been  made,  or  his  deed  confers  special 
powers,  he  has  no  right  to  do  this.  If,  however,  his  mortgage  is 
under  seal,  and  default  has  been  made,  he  has  power  under  Section 
19  of  the  Conveyancing  Act  to  sell  the  mortgaged  property  or  any 
part  thereof,  and  can  therefore  surrender  the  bonuses,  leaving  the 
policy  still  in  force.  Of  coui'se,  whatever  precautions  are  adopted 
by  the  assurance  company  as  to  the  exercise  of  power  of  sale  in 
the  case  of  the  surrender  of  a  policy  will  also  be  applicable  here. 
One  useful  application  of  this  method  of  surrendering  the 
bonuses  will  arise  when  there  is  a  covenant  on  the  part  of  the 
mortgagor  to  pay  the  premiums.  In  such  a  case,  the  non-payment 
of  the  premiums  will  constitute,  as  we  have  seen,  a  sufficient 
ground  for  exercising  the  power  of  sale,  and  the  mortgagee,  if  he 
wishes  to  keep  the  policy  on  foot,  can  arrange  with  the  assurance 
company  that  if  the  premium  is  not  paid  within  the  days  of 
grace,  then  immediately  at  the  expiration  of  that  time,  a  sufficient 
portion  of  the  bonus  shall  be  surrendered  to  pay  the  premium 
due,  the  mortgagee's  receipt  being,  under  the  circumstances,  a 
sufficient  discharge  to  the  company.  The  mortgagee  has  the  right 
to  pay  any  premiums  necessary  to  keep  the  policy  in  force,  and 
add  any  amounts  so  paid  to  the  principal,  even  though  there  be 
no  special  covenant  authorizing  him  to  do  so  ;  but,  in  spite  of 
this  power,  it  will  often    be   found    more    convenient    to    adopt 
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the  method  of  surrendering  the  bonus  above  referred  to. 
Apart  from  these  somewhat  exceptional  cases,  the  surrender  of 
any  portion  of  the  bonus  can  only  be  allowed,  with  safety,  on  the 
joint  receipt  of  the  mortgagor  and  mortgagee. 

Baxkruptcy. 

The  next  cases  I  propose  to  consider  are  those  arising  in 
connection  Avith  bankruptcy.  These  usually  occur  in  one  of  three 
ways  :  {a)  the  bankruptcy  of  the  policyholder ;  [b)  the  bankruptcy 
of  the  mortgagor  of  a  policy;  (c)  the  assignment  by  the  policy- 
holder of  his  property  to  a  trustee  for  the  benefit  of  his  creditors. 
All  these  are  common  cases  in  practice^  and  all,  except  perhaps 
the  first  named,  present  features  worthy  of  note.  In  the  first 
case,  as  you  are  aware,  on  the  policyholder  being  adjudged 
bankrupt,  the  pulicy  will  innnediatcly  vest  in  the  Otficial 
Receiver,  and  remain  so  vested  until  the  appointment  of  a 
trustee  by  the  creditors,  and,  until  such  appointment,  his  receipt 
will  be  a  good  discharge  to  the  company  for  any  payments  under 
the  policy.  It  is  not  usual,  however,  for  the  Official  Eeceiver  to 
attempt  to  realize  such  securities  as  life  policies  in  ordinary 
bankruptcy  cases,  there  being  as  a  rule  no  reason  for  immediate 
realization ;  and  the  application  will  therefore  usually  come  from 
the  trustee.  The  title  to  be  shown  by  the  latter  will  consist  of 
the  order  qf^  adjudication,  and  the  Board  of  Trade  certificate  of 
the  appointment  of  trustee,  and  office  co])ies  of  these  documents 
should  be  retained  by  the  company.  It  may  be  noted  that  the 
Official  Receiver  cannot  act  as  trustee,  except  in  the  following 
cases  :  (1)  until  a  trustee  is  appointed  ;  (2)  during  any  vacancy 
in  the  office  of  trustee;  (3)  after  the  release  of  the  trustee;  and 
Sommary Ad-  ("^)  ^^  Small  bankruptcies.  In  these  so-called  small 
ministiation.  bankruptcies,  that  is,  where  the  estate  does  not  exceed 
in  value,  £300,  a  diiferent  form  of  procedure  may  be  adopted, 
known  as  Summary  Administration.  In  such  cases,  on  the 
Official  Receiver  reporting  to  the  Court  that  the  property  of  the 
debtor  is  not  likely  to  exceed  £300,  an  order  for  Summary 
Administration  will  be  made,  under  which  the  Official  Receiver 
will  act  as  trustee,  and  proceed  to  wind  up  the  estate  as  quickly 
as  possible.  Under  such  circumstances,  the  title  to  be  shown 
by  the  Official  Receiver,  on  applying  for  any  payment  under 
the  policy,  will  consist  of  the  order  of  adjudication  and  order 
for   Summary  Administration.     As,  however,  the  creditors  have 
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still  power^  at  any  time  by  a  special  resolution,  to  appoint  some 
person  as  trustee,  other  than  the  Official  Receiver;  it  is  usual  to 
ask  for  a  letter  from  the  latter,  stating  that  no  one,  other  than 
himself,  has  been  so  appointed. 

Courses  open  ^'^  ^^^^  ^^^^  °^  ^^^*^  bankruptcy  of  the  mortgagor  of 
on'banSfpUjy  '^  poli^y^  ^^ur  courscs  are  open  to  the  mortgagee.  He 
of  mortgagor,  jj^^^y  (^^^  ^.gjy  upoiT  his  sccurity,  if  the  suri-ender- 
value  exceeds  the  mortgage  debt;  (2)  realize  his  security  and 
prove  for  the  balance  of  the  debt;  (3)  give  up  his  security 
and  prove  for  the  whole  debt;  or  (4)  he  may  value  his  security 
and  prove  for  the  balance.  In  the  first  of  these  cases  the 
situation  remains  practically  unaffected  by  the  bankruptcy, 
except  that  where  the  mortgage  deed  contains  a  minimum 
limit  to  the  duration  of  the  mortgage,  such  limit  will  be 
removed  by  the  bankruptcy  of  the  mortgagor.  In  the  second 
case  the  procedure  will  be  the  same  as  that  already  described  with 
regard  to  the  surrender  of  a  policy  by  the  mortgagee.  In  the 
third  case  the  policy  will  be  re-assigned  by  the  mortgagee  to  the 
trustee,  who  will  then  be  able,  on  the  production  of  the  mortgage 
deed  and  re-assignment  and  his  title  as  trustee,  to  deal  with  the 
policy  in  any  way.  The  fourth  case,  however,  presents  somewhat 
Trustee's  right  c^'^^^^r  difficulty.  The  Bankruptcy  Act,  1883,  in  the 
of  redemption,  gecoud  Schcdulc,  after  providing  that  the  trustee  may, 
at  any  time,  redeem  the  security  on  payment  to  the  creditor  of  the 
assessed  value,  or  may  require  it  to  be  offered  for  sale,  goes  on  to 
state,  in  Section  12  of  that  Schedule,  Sub-section  (c),  '^ Provided 
"that  the  creditor  may,  at  any  time,  by  notice  in  writing,  require 
"the  trustee  to  elect  whether  he  will  or  will  not  exercise  his  power 
"of  redeeming  the  security  or  requiring  it  to  be  realized;  and  if 
"the  trustee  does  not,  within  six  months  after  receiving  the  notice, 
"signify  in  writing  to  the  creditor  his  election  to  exercise  the 
"power,  he  shall  not  be  entitled  to  exercise  it;  and  the  equity  of 
"redemption,  or  any  other  interest  in  the  property  comprised  in 
"the  security  which  is  vested  in  the  trustee,  shall  vest  in  the 
"creditor,  and  the  amount  of  his  debt  shall  be  reduced  by  the 
"amount  at  which  the  security  has  been  valued."  From  this  it 
appears  that  the  trustee  will  retain  his  right  to  redeem  the 
security  at  the  assessed  value  until  he  has  been  challenged  to 
make  his  election  as  to  whether  he  will  or  will  not  exercise  it,  and 
has  either  directly,  or  by  default,  abandoned  it.  If,  therefore,  he 
is  not  thus  challenged,  and  ultimately  the  security  becomes  greatly 
increased    in    value,    as  for  instance,   by  the    death   of  the  life 
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assured^  tlie  trustee  can  redeem  it  at  its  assessed  value  on 
payment,  in  addition,  of  interest,  premium,  and  other  necessary 
expenses  incurred  by  the  mortgagee  [ex  parte  King,  20  L.  R. 
Eq.  273,  Bolton  v.  Ferro,  14  C.  D.,  171).  If,  however,  the 
trustee  is  challenged  to  state  whether  he  will  or  will  not  redeem 
the  security,  and  he  does  not  exercise  the  right  within  six  months, 
the  entire  interest  in  the  security  will  vest  in  the  mortgagee,  and 
if  the  subject  of  the  mortgage  is  a  life  policy,  the  assurance 
company  can  safely  treat  the  mortgage  as  if  it  were  an  absolute 
assignment  and  the  mortgagee  as  the  sole  owner  of  the  policy, 
and  this  view  is  acted  upon  by  many  offices,  if  not  by  all.  If 
the  trustee  has  directly  renounced  his  right  of  redemption,  there 
is  no  difficulty,  as  the  only  title  required  in  that  case  by  thei 
mortgagee,  to  enable  him  to  deal  in  any  way  with  the  policy, 
will  be  his  mortgage  deed,  office  copies  of  the  order  of  adjudication 
and  appointment  of  trustee,  and  a  letter  from  the  latter  disclaiming 
Abandonment  ^^^Y  hiteution  of  redeeming  it.  When  redemption 
HghtTo*^"^  has  been  abandoned  by  default,  that  is,  when  the 
redeem.  mortgagee  calls  upon  the  trustee   to  decide  whether 

he  will  exercise  his  power  of  redemption,  and  the  latter  takes  no 
action  in  the  matter  for  six  months,  the  title  would  be  the 
same  as  in  the  preceding  case,  except  that  in  lieu  of  the 
letter  from  the  trustee,  a  statutory  declaration  should  be 
made  by  the  mortgagee  setting  forth  that  the  requirements 
of  the  Bankruptcy  Act,  referred  to  above,  had  been  complied 
with.  It  may  be  noted  that,  under  the  circumstances  here 
considered,  a  document  only  bearing  the  stamp  for  a  mortgage 
becomes  a  valid  and  properly  stamped  absolute  assignment. 
A-ssigmnent  In  the  casc  whcrc  a  policyholder  assigns  his  property  ' 
creditors.  to    a    trustcc    for    the    benefit    of  his  creditors,   the 

chief  point  to  be  noticed  is  that  under  Section  4,  Sub-section 
(a),  of  the  Bankruptcy  Act,  1883,  such  an  assignment  is  an 
act  of  bankruptcy,  and  any  creditor  who  has  not  concurred 
can  avail  himself  of  it  to  have  the  assignor  adjudged  bankrupt. 
If  this  be  done,  the  title  of  the  trustee  in  bankruptcy  who 
may  be  appointed  will  not  be  limited  by  the  date  of  his 
appointment,  or  even  by  the  date  of  the  receiving  order  or 
adjudication,  but  will  relate  back  to  the  time  of  the  commission 
of  the  act  of  bankruptcy  on  which  the  receiving  order  or 
adjudication  is  made.  It  is,  of  course,  practically  impossible 
for  an  assurance  company,  when  called  upon  to  consider  the  title 
of  a  trustee   based  on  such  a  deed,  to  ascertain  whether  or  not 
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every  creditor  has  concurred  in  it,  and  under  these  circumstances 

it  is  necessary  to  postpone  any  payment  to  snch  trustee  until  three 
months  have  elapsed  from  the  date  of  the  deed.  Any  payment 
can  then  safely  be  made  as,  by  Section  Q,  Sub-section  {c),  of  the 
same  Act,  a  bankruptcy  petition  can  only  be  presented  in  respect 
of  an  act  of  bankruptcy  which  has  occurred  within  three  months 
of  the  presentation  of  the  petition.  The  doctrine  of  the  relation 
back  of  the  title  of  the  trustee  in  bankruptcy  does  not  apply, 
provided  the  transaction  takes  place  before  a  receiving  order  is 
made,  and  the  party  to  the  transaction,  other  than  the  debtor,  has 
no  notice  of  any  available  act  of  bankruptcy  committed  by  the 
debtor  before  that  time.  This  exception  is,  however,  of  no  use 
in  the  case  we  have  been  considering,  as  the  title  produced  by 
stamping  of  the  trustcc  is  itself  an  available  act  of  bankruptcy. 
ment.^^  In  passiug,  it  may  be  noticed  that  such  an  assign- 

ment as  I  have  here  referred  to,  must  be  registered  as  a  Bill 
of  Sale,  and  stamped  with  %s.  6d.  in  connection  therewith.  It 
must  also  bear  a  10s.  stamp,  and  a  further  one  representing 
the  ad  valorem  duty  of  Is.  per  £100,  payable  on  the  actual 
value  of  the  estate  conveyed.  As  this  latter  value  is  unknown 
to  the  assurance  company,  it  is  impossible  to  check  the 
sufficiency  of  the  third  jiortion  of  the  stamp  duty  paid  without 
making  further  enquiry,  but  provided  the  first  and  second 
portions  are  correct,  it  is  usual  to  assume  that  the  third  portion 
is  also  correct,  and  to  pass  the  deed  as  properly  stamped. 
It  must  be  remembered  that  the  deed  of  assignment  here  discussed 
is  a  debtor's  private  deed  of  arrangement,  and  must  be  distinguished 
from  one  made  under  the  sanction  of  the  Court,  after  a  receiving 
order  has  been  made.  In  this  latter  case,  if  a  majority  in  number 
and  three-fourths  in  value  of  all  the  creditors  who  have  proved, 
resolve  to  accept  the  proposal,  it  will,  when  approved  by  the 
Court,  be  binding  on  all  of  them. 

Another  case  to  be  noticed  before  leaving  the  subject 

Admmistra-  .  .  •        r  j 

tionin  of   bankruptcy   is    that    m    which    a    man    is   tound 

bankruptcy  of  r      j  _  ^   i   •        i         i         tt     i  i 

estate  of  ^0  be  insolvent  at  the  time  of  his  death.    Under  the 

person  dying  n  ^  -i      ^    ^  i 

insolvent,  ^ct  of  1883,  a  d'cditor  of  a  deceased  debtor  whose 
debt  would  have  been  sufficient  to  support  a  bankruptcy 
petition  against  such  debtor  had  he  been  alive,  may  now  present 
to  the  Court  a  petition  for  the  administration  of  the  estate 
according  to  the  law  of  bankruptcy,  and  the  Court,  on  being 
satisfied  as  to  the  insufficiency  of  the  estate  to  pay  the  debts,  will 
make  the  necessary  order.      Such   an   order  will   operate  in  the 
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same  way  as  an  order  of  adjudication,  and  will  over-ride  probate 
or  letters  of  administration  if  either  of  these  has  already  been 
granted.  If,  therefore,  an  assurance  company  has  notice  that 
such  an  order  has  been  made,  the  title  to  be  produced  will  not  be 
the  ordinary  grant  of  representation,  but  the  order  for  administration 
and  the  certificate  of  appointment  of  the  trustee,  the  payment  then 
being  made  to  the  latter. 

Exem  tions  "^^  7°^  ^^'^  doubtless  awarc,  there  are  special  exemp- 
du°t^fn^°'^  tions  from  stamp  duty  in  the  case  of  documents 
bankruptcy.  relating  to  the  estate  of  a  bankrupt,  under  which, 
amongst  other  things,  conveyances  to  the  bankrupt  or  his  trustee 
do  not  require  stamping,  and  this  also  applies  to  receipts  given 
by  the  trustee  for  any  amounts  paid  to  him.  It  does  not, 
however,  apply,  apparently,  to  conveyances  by  the  trustee  to 
other  people,  as  the  stamping  of  such  documents  devolves  on 
the  assignee  and  the  exemption  appears  to  be  intended  solely 
to  save  expense  in  the  administration  of  the  bankrupt's  estate. 

Settlements. 

Another  subject  calling  for  brief  notice  is  that  of  settlements, 
voluntary  and  otherwise.  The  chief  difficulty  arising  in  connection 
with  a  voluntary  settlement  is  its  liability  to  be  defeated  by  the 
creditors  of  the  settlor  under  certain  conditions.  These  conditions 
are  that  the  settlement  shall  become  void  as  against  the  trustee  in 
bankruptcy,  {a)  should  the  settlor  become  bankrupt  within  two 
years  of  its  execution,  or  (b)  should  he  be  adjudged  bankrupt 
wuthin  ten  years  of  its  execution,  unless  it  can  be  shown  that  at 
the  time  of  making  the  settlement  he  was  able  to  pay  all  his  debts 
without  the  aid  of  the  settled  property,  and  that  his  interest  in 
such  property  passed  to  the  trustee  of  the  settlement  at  the  time 
Payment  of  ^^  cxccution.  If  application  is  made,  therefore,  under 
vai^^tr  ^  voluntary  settlement,  for  the  payment  of  surrender- 
voiunteer.  valuc  Or  cash  bouus,  it  is  certainly  not  safe  to  pay 
within  two  years  of  its  execution,  and  within  ten  years  it  is 
necessary  to  take  a  statutory  declaration  speaking  as  to  the 
solvency  of  the  settlor  without  the  aid  of  the  policy  when  the 
settlement  was  executed,  and  also  as  to  the  passing  of  the 
policy  at  the  time.  This  latter  point  is  often  over-looked,  but 
is  necessary.  It  is  sometimes  suggested,  by  way  of  getting  over 
the  difficulty,  that  the  settlor  should  join  with  the  volunteer  or 
trustee  in  giving  the  company  a  discharge,  but  it  is  not  easy  to 
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see  that  this  in  any  way  improves  matters,  as,  although  a  voluntary 
settlement  may  be  set  aside  by  creditors,  yet,  when  once  completed, 
it  is  binding  on  the  settlor,  who  cannot,  by  any  means,  undo  it, 
unless,  of  course,  it  contains  a  power  of  revocation.  Under  these 
circumstances,  any  interest  in  the  settled  property,  other  than 
that  of  the  volunteer,  lies  not  in  the  settlor  but  in  his  creditors, 
and  his  concurrence  in  the  receipt  cannot  affect  their  rights. 
Payment  of  These  difficulties  do  not^  however,  arise  when  the  policy 
volunteer.  has  bccomc  a  claim  through  the  death  of  the  settlor, 
as  the  provisions  for  the  setting  aside  of  voluntary  settlements  by 
creditors  do  not  apply  in  the  administration  in  bankruptcy  of  the 
insolvent  estate  of  a  deceased  debtor.  (In  re  Gould,  19  Q.B.D., 
92).  If,  therefore,  bankruptcy  proceedings  have  not  been  com- 
menced within  the  lifetime  of  the  settlor,  the  volunteer  can  give  a 
good  discharge  for  the  claim.  It  should  also  be  noticed  that  the 
TiUe  of  bona     title  of   ?i  bondfjde   purchaser    for   value   from   the 

fide  purchaser     '  -n  V        i^      i  i     i  n  i  

from  volunteer,  voluutecr  Will  uot  DC  displaced  by  the  subsequent 
bankruptcy  of  the  settlor,  even  though  the  purchaser  had  notice 
that  the  settlement  was  voluntary  [re  Yansittart,  1893,  2  Q.B. 
377;  re  Brail,  ib.  381).  It  has  been  suggested  that  an  assurance 
company,  in  paying  a  surrender-value  to  a  volunteer,  is  in  this 
position  of  a  purchaser  for  value,  though  I  do  not  know  of  any 
company  acting  upon  that  view. 
„  Policies   of  assurance    frequentlv    form    part    of    the 

marriage  ^  •  ^^ 

Settlements.  property  Comprised  in  a  marriage  settlement,  and  a 
word  or  two  may  be  said  as  to  questions  arising  in  connection 
therewith.  In  the  first  place,  it^  must  be  noted  with  regard  to 
these  and  all  settlements  that  the  trustees  have  no  power  to^-^ 
beyond  the  terms  of  the  deed;  and  if  a  payment  is  made  by  an 
assurance  company  to  the  trustees,  for  purpuses  imt  authorized 
by  the  deed,  it  may  be  held  liable  to  replace  such  amount, 
provided  it  had  the  means  of  knowing  that  a  breach  of  trust 
.  .        was  beino;  committed.     I  may  mention,  as  an  illustra- 

Clause  giving  o  _  •'  ■' 

power  to  ("ion  of  this  point,  a  case  that  occurred  some  time  ago. 

surrender  ^  '  '- 

bonuses.  Application  was  made  by  the  settlor  to  apply  the  bonus 

on  the  policy  towards  the  payment  of  the  premium  then  due,  and 
to  apply  each  future  bonus,  as  it  vested,  to  the  payment  of  the 
premium  becoming  due  next  after  the  date  of  such  vesting. 
There  was  a  clause  in  the  settlement  stating  that  the  bonuses 
might  be  applied  to  the  reduction  of  the  future  premiums,  and  it 
was  contended  by  the  settlor  that  the  proposed  arrangement  came 
within  this  provision.     The  trustees  of  the  settlement  were  quite 
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willing  to  sanction  this  application  of  the  bonus^  but  the  company, 
acting  on  the  advice  of  its  solicitors,  held  that  there  was  no  power 
under  the  settlement  thus  tosurrcnder  each  bonus  in  part-payment 
of  each  future  premium,  and  that  the  only  arrangement  that  could 
be  made  was  to  apply  each  bonus  to  the  reduction  of  the  whole  of 
the  future  premiums.  Assuming  that  the  company's  legal 
advisers  were  right  in  their  interpretation  of  the  provision  in  the 
settlement,  the  company  would  have  been  a  party  to  a  breach  of 
trust  in  permitting  the  proposed  arrangement,  and  might  have 
been  held  liable  for  the  bonuses  thus  applied.  Another  point 
suggested  by  this  case  is  the  need  for  careful  wording  in  a  clause 
inserted  in  a  settlement  for  such  a  purpose.  As  a  matter  of  fact, 
in  this  instance,  the  settlement  was  drawn  up  by  an  eminent 
conveyancer,  and  it  was  stated  that  the  clause  in  question  was 
intended  to  confer  upon  the  settlor  power  to  do  precisely  what  he 
now  desired  to  do.  It  was  held,  however,  that  the  expression 
"redaction  of  the  future  premiums^'  had  a  certain  definite 
significance,  and  meant  the  redaction  of  all  the  future  premiums, 
and  the  company  therefore  declined  to  accede  to  the  request  then 
made,  unless  the  opinion  of  the  Court  was  taken  as  to  whether 
the  arrangement  came  Avithin  the  scope  of  the  settlement. 
Post-nupUai  '^  post-nuptial  settlement,  where  there  is  no  con- 
Settiements.  sidcration  but  the  existing  marriage,  and  the  love 
and  affection  of  the  parties,  is  only  a  voluntary  one,  and  as 
such,  is  subject  to  the  incidents  of  an  ordinary  voluntary 
settlement.  If,  however,  other  property  is  brought  into  settle- 
ment by  the  wufe,  on  condition  that  the  husband  settles  the 
property  forming  the  subject  of  the  deed,  or  if  an  allowance 
is  made  by  the  parents  or  friends  of  the  wife  on  like  conditions, 
it  will  cease  to  be  a  voluntary  settlement,  and  will  be  considered 
as  one  for  valuable  consideration. 

stampiiK'  of  ^l^^^y  Complicated  questions  arise  as  to  the  stamping 
Settlements.  Qf  marriage  settlements,  such  as  were  referred  to  in 
the  discussion  on  Mr.  Lemon's  paper,  but  it  will  perhaps  suffice 
here  if  I  call  attention  to  two  points  on  this  subject.      The  first 

/  is  that  w^hen  a  policy  of  assurance  forms  part  of  the  settled 
property,  and  there  is,  as  is  very  frequently  the  case,  a  covenant 
for  the  payment  of  the  premiums  by  the  settlor,  the  stamp  duty 

I  chargeable  is  the  ad  valorem  duty  of  5^.  per  £100  for  the  sum 
assured  and  existing  bonuses.    Where,  however,  no  such  provision 
exists,  it  is  only  liable  for  the  duty  at  the  same  rate  for  the  value  ^X4*vu-^ 
of  the  policy  at  the  time  of  settlement,  but  if  a  deed  of  this  latter 
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desci-iption  is  submitted  to  the  Inland  Revenue  authorities  for 
adjudication,  they  will  require  a  certificate  of  the  surrender-value 
from  the  assurance  company  issuing  the  policy.  The  second  point  ; 
to  be  noted  is  that  a  settlement  or  other  instrument  containing  an  ( 
assignment  of  a  life  assurance  policy  cannot  be  passed  as  in  order  ^ 
unless  it  is  properly  stamped,  not  only  for  the  policy,  but  also  for  ) 
any  other  operations  that  it  may  have. 

Married  Women's  Property  Acts. 

Questions  relating  to  the  Married  Women's  Property  Acts  are 
of  frequent  occurrence,  many  companies  having  a  large  number  of 
policies  issued  in  connection  therewith,  in  force.  It  is  unnecessary, 
however,  on  this  occasion,  to  discuss  such  questions  at  any  length, 
the  matter  having  already  been  dealt  with  fully  by  j\Ir.  Hughes, 
in  his  paper  on  the  subject,  read  before  this  Institute  in 
December  1887.  Looking  at  the  matter,  however,  from  the 
standpoint  I  have  taken  in  this  paper,  one  or  two  points  may  be 
noticed. 

Surrender  of  ^'^^  qucstiou  has  bccu  raiscd  as  to  the  power  of  the 
policy  taken      busbaud    and   wife,    iointlv,    to    surrender    a    policy 

out  for  benefit  '    J  J  '  i  j 

of  wife.  taken    out  by  the  former,  on   his  own  life   for   the 

benefit  of  the  latter,  and  doubts  have  been  suggested  as  to 
the  complete  safety  to  the  comjjany  in  allowing  such  surrender. 
The  difficulty,  however,  appears  to  be  an  imaginary  one,  at 
least,  as  far  as  policies  issued  under  the  Act  of  1882  are  con- 
cerned, for  in  the  words  of  that  Act,  "  In  default  of  any 
"  such  appointment  of  a  trustee,  such  policy,  immediately  on 
"  its  being  effected,  shall  vest  in  the  assured,  and  his  or  her 
"  personal  representatives,  in  trust  for  the  purposes  aforesaid." 
The  assured  himself  is  thus  made  the  trustee  until  one  is  expressly 
appointed,  and  Bunyon,  in  \\\%Laiv  of  Life  Assurance,  referring  to 
this  point,  says :  "  If  no  other  trustee  is  appointed,  the  policy 
"  vests  in  the  assured,  in  trust  for  the  purposes  expressed  on  the 
"face  of  the  policy.  The  same  provisions,  though  not  in 
"identical  words,  were  extended  to  Scotland  in  1880  (43  &  44 
"  Vict.  c.  27).  The  Scotch  judges  have  held  that  there  is  nothing 
"to  prevent  a  husband  surrendering  a  policy  so  effected,  and  so 
"  putting  an  end  to  the  trust ;  they  seem  to  think  that  he  might 
"  do  so  even  without  the  consent  of  the  '  cestui  que  trust '  who  in 
"  the  case  before  them  (Schumann  v.  Scottish  Widows'  Society, 
"  13  C.S.C.,  4th  Series,  678)  was  the  wifcj  but  had  no  doubt  that 
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'^he  could  do  so  with  her  concurrence.  The  words  of  the  Scotch 
"Act  are  quite  as  strong  as  those  in  the  English  Act  of  1882,  and 
"  the  above  decision  is  apparently  applicable  here.^'  From  this 
point  of  view  a  perfectly  good  discharge  can  be  obtained,  not  on 
the  ground  that  "the  wife  being  alone  named  would  be  sole  and 
absolute  beneficiary  under  the  policy  if  she  survived  her  husband'^ 
as  has  been  suggested,  but  on  the  ground  that  the  trustee,  in  the 
shape  of  the  husband,  was  a  party  to  the  surrender.  The  same 
remarks  apply,  of  course,  to  the  surrender  of  any  portion  of  the 
Payment  of       bouus.     When  a  claim  arises,  if  the  policy  is  issued 

claim  under  . 

such  a  policy.  Under  the  Act  of  1882,  there  is  no  difficulty,  as 
if  the  assurance  company  has  received  no  notice  of  the  appoint- 
ment of  a  trustee^  the  receipt  of  the  personal  representative 
of  the  assured  is  a  complete  discharge.  If,  however,  the  policy 
is  issued  under  the  Act  of  1870,  and,  as  is  frequently  the 
case,  no  trustee  has  been  appointed,  the  matter  is  not  so 
simple.  Under  such  circumstances,  when  a  claim  arises, 
application  will  frequently  be  made  to  dispense  with  the  appoint- 
ment of  trustee,  and  if  the  amount  be  comparatively  small,  it  is 
usual  to  do  so,  and  pay  to  the  widow,  some  offices  requiring,  in 
such  a  case,  a  statutory  declaration  speaking  as  to  the  identity  of 
the  person  claiming,  with  the  wife  described  in  the  policy,  the 
marriage  certificate  and  policy  being  annexed  as  exhibits.  In  view, 
however,  of  the  uncertainty  that  undoubtedly  exists  as  to  whether 
the  Act  of  1882  has  repealed  the  provisions  of  that  of  1870,  it 
would  seem  advisable  that  the  signature  of  the  personal  representa- 
Appointment  ^^^'®  ^^  ^^^^  assurcd  sliould  also  be  obtained  to  the 
of  trustee.  reccijit.  If  by  reason  of  the  large  amount  assured, 
or  other,  circumstances  connected  with  the  case,  it  is  deemed 
advisable  to  insist  upon  a  trustee  being  appointed,  such  appoint- 
ment should  be  made,  in  the  case  of  a  policy  issued  before 
1883,  by  the  High  Court,  or  by  the  County  Court  for  the 
district  where  the  assurance  office  is  situated,  and  in  the  case 
of  a  policy  issued  after  1882,  by  a  Court  authorized  to  appoint 
trustees  under  ordinary  circumstances.  It  is  contended  by  some, 
that  in  the  latter  case,  the  County  Court  for  the  district  where 
the  assured  died  is  not  empowered  to  appoint  a  trustee,  but 
in  this  case,  and  also  with  ])olicies  issued  under  the  Act  of  1870, 
if  the  County  Court  of  that  district  is  applied  to,  it  will  frequently 
appoint  a  trustee,  and  when  an  appointment  is  made  in  this  way 
it  is  usual  to  accept  it  in  spite  of  its  apparent  irregularity.  It  is 
common   to  allow   the  surrender  of  a  policy  under  the  1870  Act, 

Q  2 
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on    the   same    conditions    as  if  issued  under  the  Act  of   1882, 
though,  as  the  policy  does  not  expressly  vest  in  the  assured  as 
Policies  for       trustec,  the  company  does  not  get  so  good  a  discharge, 
and^ihiidrln.^    Under  either  Act  it  is  not  advisable  to  permit  the 
surrender  of  a  policy  issued  for  the  benefit  of  wife  and  children 
unless    there   is    a  trustee,    owing  to  the  possibility  of   further 
issue,  such    possibility  being  a    very  real    one  as   long    as    the 
husband  is   alive,  whatever  may  be  the  age  of  the  wife,  owing 
to    the  possibility    of    his   surviving   his   wife   and    re-marrying. 
The   difficulty  could  be  got  over  if  the   names  of  the  children 
who   are  to  benefit   under  the  policy   are   inserted   therein,  and 
they  are  all  of  age  and  will  join  in  the  receipt,  and  it  will  not 
arise  with  regard  to  policies  issued  under  the  Act  of  1883,  if  the 
office  is  prepared  to  accept  the  suggestion  of  the  Scotch  judges 
referred  to  above,  but  I  have  not  heard  of  any  offices  acting  upon 
this  latter  view.      When  such  a  policy  becomes  a  claim,  if  under 
the  Act  of  1882,  payment  can  be  safely  made  to  the  personal 
representative  of  assured  in  the  absence  of  a  trustee,  but,  if  under 
the  Act  of  1870,  a  trustee  can  only  be  dispensed  with  when  all  the 
children  are  of  age,  and  will  join  in  the  receipt  with  the  widow,  and 
there  is  no  prospect  of  posthumous  issue.    A  somewhat  exceptional 
case  arose  a  short  time  ago.     The  policy  was  for  the  benefit  of  wife 
and  children,  and  on  the  death  occurring,  it  was  found  that  the  wife 
named  in  the  policy  was  the  sister  of  a  previous  wife  of  the  assured. 
On  application  being  made  to  the  Court  for  the  appointment  of  a 
trustee,  the  fact  was  mentioned,  but   the  judge  declined  to   take 
notice  of  it,  and  left  the  matter  entirely  to  the  trustee,  who  divided 
the  fund  as  if  the  marriage  had  been  a  strictly  legal  one. 
The  trust          ^^^  ^^^^   ^^^®  °^  ^   policy   cfi^ected  by  a  man   for  the 
takeeffecUf     benefit  of  his  wife,  it  should  be  expressed  that  she 
thM)ene-  shall  take  it   only   if   she  survive    him,   as  otherwise 

ficiaries  •' 

survive.  ^j^g  moucy  will  be    her    separate   property,  and  the 

right  to  it  will,  on  her  death  before  him,  devolve  under  her 
will.  It  is  usual  to  insert  such  a  provision,  but  I  have  seen 
such  policies  -issued  without  it,  and  it  is  possible  that  the  pre- 
caution is  not  universal.  The  omission  of  the  precaution  here 
referred  to  is  more  common  where  the  policy  is  issued  for  the 
benefit  of  the  wife  and  children,  and  it  is  customary,  in  such  a 
case,  to  act  on  the  assumption  that  the  beneficiaries  take  as  joint 
tenants,  and  therefore  that  the  share  of  any  one  or  more  of  them 
who  may  pre-decease  the  life  assured  passes  to  the  survivor  or 
survivors  of  them.     This  would  appear  to  be  a  safe   assumption 
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in  view  of  the  decision  of  Seyton  v.  Satterthwaite  (34  C.  D.,  oil), 
unless  a  contrary  intention  is  indicated  in  the  policy,  but  the 
difficulty  still  remains  in  the  event  of  the  wife  and  all  the  children 
pre-deceasing  the  life  assured,  as  in  that  case  the  policy  will  pass 
under  the  will  of  the  last  survivor  of  thera  and  not  to  the  assured. 
It  would  therefore  appear  to  be  advisable  that  in  such  a  policy 
it  should  be  stipulated  that  the  trust  in  favour  of  the  wife  and 
children  is  only  to  take  effect  in  the  event  of  one  or  more  of 
them  surviving  the  husband. 

Assignmentby  It  somctimcs  happens  that  in  a  policy  issued  for  the 
ficiariesof        benefit   of  the  wife  and  children,  some  of  the  beue- 

their  interest  in     „    .      .  .  ,i--i  i  t 

suchpoUcies.  ticiarics  assigu  then*  rights  under  a  policy,  as  m  a 
case  which  occun-ed  recently,  where  the  wife  had  died  and 
two  of  the  children  had  assigned  their  shares  to  the  remaining 
two,  notice  thereof  being  duly  given  to  the  company.  On 
the  failure  of  the  life  assured  there  was  no  trustee,  and  the 
company  insisted  on  letters  of  administration  to  the  estate 
of  the  deceased  being  produced,  and,  the  policy  being  issued 
under  the  Act  of  1882,  they  then  paid  the  claim  to  the 
administrator  so  appointed,  handing  over  to  him  a  copy  of  the 
notices  recorded  against  the  policy.  It  was  properly  held  that 
in  such  a  case  the  assurance  company  was  not  concerned  with 
the  transfer  of  interests  referred  to  beyond  dealing  with  the 
notices  in  the  way  described. 

Liability  of  ^^  counectiou  witli  poUcics  issued  under  the  Married 
settlement        Womcn's  Property  Acts,  the  question  has  arisen  as  to 

poUcies  to  r        .'  -'  I 

estate  duty.  whether  such  policies  are  liable  to  estate  duty  under  tlie 
Finance  Act,  189-i,  on  the  death  of  the  life  assured.  It  \v(jukl 
seem  that  policies  taken  out  by  the  wife  on  the  life  of  her  husband, 
for  her  own  benefit,  would  be  exempt,  though  it  has  been  suggested 
that  the  Inhmd  Revt-nue  authorities  might  decline  to  take  this 
view  unless  it  could  be  shown  that  the  premiums  were  paid  by 
the  wife  out  of  her  separate  estate.  It  might,  however,  be  fairly 
contended  that  the  premiums,  even  if  paid  by  the  husband,  were 
sifts  to  the  wife,  in  which  case,  only  premiums  paid  within  twelve 
months  of  the  death  would  be  liable  to  duty.  If  the  policy  is  on 
the  life  of  the  husband  for  the  benefit  of  the  wife,  and  there  is/ 
a  clause  stating  that  she  shall  only  take  the  policy-money  in- 
the  event  of  her  surviving  her  husband,  it  must  be  assumed,  I 
think,  that  the  policy  will  be  liable  to  estate  duty,  as  the  husband 
has,  of  course,  a  reversionary  interest  in  it.     If,  however,  there  is  , 
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no  such  clause,  he  has  uo  such  interest,   and  it   would  therefore  y 

seem  to  be  exempt  from  duty. 

_      ,.      ,     Another   subject   closely  connected  with  the  jMarried 

Execution  of  . 

assignments      Womcu's   Propcrtv  Acts  is  the  question  as    to   how 

by  married  . 

women.  assiguuieuts  by  married   women  should  be  executed. 

It  is  suggested  by  ]Mr.  Rubinstein,  in  his  notes  on  the  Married 
Women's  Property  Act,  1882,  that  even  under  that  Act,  deeds 
conveying  reversionary  interests  must  still  be  acknowledged  in 
accordance  with  the  provisions  of  Malin's  Act  as  amended 
by  the  Conveyancing  Act,  1882.  It  is  difficult,  however,  to 
see  that  there  is  any  ground  for  the  suggestion  in  view  of 
the  explicit  words  of  Section  1  of  the  Married  Women's  Property 
Act,  1882,  that  a  married  woman  can,  under  the  Act,  dispose, 
by  will  or  otherwise,  of  any  real  or  personal  property  as  if  she 
were  a  feme  sole.  There  is,  I  think,  no  doubt  that  under 
this  section  a  married  woman  can  assign  a  policy  of  assurance 
belonging  to  her  as  if  she  were  a  single  woman,  provided 
the  marriage  took  place  after  1882,  or  the  policy  came  into 
her  possession  after  that  date.  If,  however,  neither  of  these 
conditions  is  fulfilled,  then  her  signature  to  any  assignment  of 
the  policy  should  be  separately  acknowledged  in  accordance  with 
the  provisions  of  the  Conveyancing  Act,  1882.  This,  of  course, 
applies  to  the  granting  of  a  loan  on  such  a  policy  by  the  company, 
and  might  also  be  held  to  apply  to  the  receipt  for  the  surrender- 
value  of  the  policy  or  bonus.  Before  leaving  the  subject,  it 
may  be  noted  that  if,  in  accordance  with  the  Act  of  1882,  a 
trustee  is  appointed  by  the  assured,  the  document  making  such 
appointment,  if  under  hand  only,  is  not  chargeable  with  any  duty, 
but  if  under  seal  is  chargeable  with  a  duty  of  10s. 

Stamps. 

There  are  many  points  of  importance  in  connection  with 
Stamp  Duties  that  arise  in  life  assurance  practice,  some  of  which 
have  been  already  referred  to.  One  or  two  other  points  may  perhaps 
Mort-age  to      bc    uoticcd   licrc.     A   mortgage    is    frequently   taken, 

secure  current  .  .  ,  .  ,  *^     ,,     . 

account.  not  lu   Consideration  ol  a  definite   amount  advanced, 

but  to  cover  a  current  account,  and  the  question  arises  as  to  how  the 
deed  should  be  stamped.  Such  deeds  are  frequently  stamped  to 
cover  the  sum  assured,  but  if  there  is  a  limit  fixed,  as,  for  instance, 
a  stipulation  that  the  advances  under  it  shall  not  exceed  £1,000, 
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the  deed  must  be  stamped  for  the  amount  so  limited.  If,  how- 
ever, as  is  more  often  the  case,  no  limit  is  fixed,  then  the 
instrument  is  sufficiently  stamped  if  the  actual  amount  owing 
when  the  security  is  enforced  does  not  exceed  the  amount  for 
which  the  deed  is  stamped,  even  though  greater  amounts  have 
been  owing  during  the  currency  of  the  account.  It  is,  I  believe, 
the  practice  of  some  companies,  when  the  surrender-value  is 
applied  for  under  such  a  deed,  to  pass  it  as  in  order  if  the  stamp 
covers  such  suiTcnder-value  ;  but  the  proper  course  is  to  ascertain 
the  actual  amount  owing  at  the  time,  and  to  see  that  the  stamp 
is  sufficient  to  cover  it. 

Equiubie  *^^  equitable  mortgage,  under  hand  only,  is  liable 
mortgage.  ^q  ^  stamp  duty  of  Is.  per  .£100,  but  this  is  only 
intended  to  apply  to  the  simplest  form  of  security,  and  if  it  is 
framed  with  the  purpose  of  placing  the  mortgagee  in  as  good,  or 
nearly  as  good,  a  position  as  if  he  had  taken  a  legal  mortgage, 
as  for  example,  by  giving  him  all  the  powers  of  sale  conferred 
by  the  Conveyancing  Act,  the  ordinary  mortgage  duty  of  2s.  Qd. 
per  £100  must  be  paid,  although  the  instrument  is  under  hand 
only.  It  is  open  to  question  whether  the  form  of  equitable 
charge  used  by  many  banks,  and  also  that  adopted  by  some 
assurance  companies  in  lending  on  their  own  puliciLS,  would  nut 
come  ^\-ithiu  this  restriction. 

Conveyance  of  Under  Sectiou  57  of  the  Stamp  Act,  1891,  the 
suVect^o  conveyance  of  property  subject  to  a  mortgage  must  be 

mortgage.  Stamped,  uot  ouly  for  the  actual  consideration,  but  also 
for  the  amount  owing  on  the  mortgage  for  principal  and  interest. 
Quite  recently,  however,  the  Inland  Revenue  authorities  decided 
that  this  did  not  apply  where  the  mortgage  in  question  was  a 
loan  by  the  assurance  company  on  its  own  policy,  and  that  in 
such  a  case  the  conveyance  need  only  be  stamped  with  the  duty 
for  the  consideration  actually  passing. 

Need  assign.  It  has  bccu  Stated  more  than  once  that  where  a  policy 
re-assignment  has  bccu  mortgaged  and  re-assigned  to  the  mortgagor, 
beTu^^T  such  deeds  could  be  passed  by  an  assurance  company, 
though  either  or  both  of  them  were  unstamped  or  incorrectly 
stamped.  I  notice,  however,  in  the  last  edition  of  Alpe's 
Law  of  Stamp  Duties,  it  is  stated  that  this  only  applies  where 
the  instruments  in  question  were  executed  before  16  May 
1888.  Even  with  deeds  executed  before  that  date,  it  is  by  no 
means  certain  that  they  would  be  accepted  in  Court  as  evidence 
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of  title  until  they  had  been  properly  stamped,  though  the  Inland 
Revenue  Authorities  will  not  enforce  any  penalty  in  such  cases. 
Receipt  It  has  bceu  stated  that  "  receipts  endorsed  on  policies, 

policy.  "  cither  on  their  becoming  claims  or  previously,  by  way 

"  of  surrendei',  do  not  require  a  penny  Inland  Revenue  stamp  if  the 
"  policy  itself  be  duly  stamped";  but  this  does  not  apparently 
hold  now,  for  it  is  stated  by  Alpe  (Law  of  Stamp  Duties, 
page  187)  that  the  exemptions  from  stamp  duty  on  receipts  do 
not  extend  to  a  receipt  endorsed  upon  a  policy  of  assurance  for 
moneys  payable  thereunder. 
Indemnity        A  rcccipt  Containing,  as  is  very  common,  an  indemnity 

clause  in  .  -      ,  .  ,  i      ,     • ,     •  •  •         ^•      ^ 

receipt.  clausc  or  a  declaration  that  it  is  given  in   cliscnarge 

of  all  claims,  is  liable  to  a  stamp  duty  of  6</.  as  an  agreement, 
and  of  one  penny  as  a  receipt ;  but  apparently  the  effect  of 
omitting  the  sixpenny  stamp  is  not  to  interfere  at  all  with  the 
receipt  ])ortion,  but  only  to  render  the  agreement  portion 
inadmissible  as  evidence  in  its  unstamped  condition. 
Receipt  for  It  may  also  be  noted  that  a  simple  receipt  for 
Sone^y^^  principal     and     interest,    endorsed    on     a     properly 

endorsed  on  ,  -,  ,  •  j.       t    i  i  i. 

deed.  stamped     mortgage,     is     not     hable     to     conveyance 

duty,    nor    does    it    require    a    receipt    stamp.      If,    however,    it 
contains    such   words    as   "in    full    discharge^',    it    is   liable    to 
ad  valorem  reconveyance  duty  as  a    discharge. 
„   ^         ^  ,    If    a    policy    is    originally    issued    in    the    United 

Deeds  executed  r  .;  a  j 

out  of  the         Kingdom,    all    deeds    connected    with    it,   wherever 

United  n  '  •'         _ 

Kingdom.  exccutcd,  iiiust  bc  Stamped  in  accordance  with  the 
Stamp  Act,  1891.  For  the  purposes  of  that  Act  the  Channel 
Islands  and  the  Isle  of  Man  are  not  within  the  United  Kingdom, 
so  that  an  unstamped  deed,  coming  from  either  of  those  places, 
can  be  stamped  without  a  penalty  within  thirty  days  after  being- 
received  in  this  country. 

Agency. 

Questions  relating  to  the  responsibility  of  a  company  for  the 
action  of  its  agents,  frequently  arise,  and  one  or  two  points  may 
be  noticed  in  connection  therewith.  It  is  stated  by  Bunyon  {Law 
of  Life  Assurance,  3rd  edition,  page  251)  that  "In  all  questions^ 
arising  upon  the  acts  of  agents,  it  must  be  remembered  that  theyj 
are  only  binding  upon  the  principal  to  the  extent  of  the  agency 
or  delegated  authority."  That  this  is  only  fair  and  reasonable, 
will    be    at    once    admitted;    but,  unfortunately,  experience   has 
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shown  that  an  assurance  company  has  often  been  held  liable  for 
acts  on  the  part  of  its  agents^  which,  to  the  unprejudiced  lay 
niindj  would  certainly  seem  to  have  been  beyond  the  scope  of  their 
authority^  and  which  were  undoubtedly  in  direct  opposition  to 
their  instructions.  In  view  of  this,  it  is  satisfactory  to  note  the 
remarks  made  by  the  judge  in  the  recent  case  of  Menhennet  v.  The 
Is  a  company  Lccds  and  General  Friendly  Society.  He  said  "Up  to 
act"s"of*'its*^^  "  ^  certain  point  I  agree  that  the  company  are  bound 
agentsi  ei  jjy  ^j-jg  ^^^^  y£  ^j^^  agent,  but  when  it  comes  to  a  point 

"  entirely  without  the  scope  of  his  authority,  I  say  the  line  must  be 
"  drawn.  No  company  would  be  safe  for  a  single  moment,  if  they 
"  are  held  responsible  for  every  irregularity  committed  by  their 
"  agents.^'  In  another  recent  case,  that  of  Steers  v.  The  Scottish 
Widows^  Fund  Life  iVssurance  Society,  the  same  point  arose,  and 
the  jury  in  their  answers  to  the  judge's  questions,  found  that  there 
was  a  waiver  by  the  Society's  agent  of  certain  material  information, 
and  that  he  had  no  authority  to  make  such  a  waiver.  Judgment 
was,  as  you  arc  aware,  given  in  favour  of  the  Society  ;  but,  as 
there  were  other  points  involved,  it  is,  perhaps,  hardly  safe 
to  give  very  great  weight  to  its  bearing  on  the  question  of 
agency.  Taken,  however,  with  other  cases,  it  is  useful  as 
showing  a  tendency  to  take  a  fairer  view  than  has  sometimes 
prevailed  as  to  what  constitutes  an  unauthorized  act  by  an  agent. 
"Waiver  by        Material   information    may  be   waived    by  an  agent, 

agent  of  extra  .  iPi  •  . 

premiums.  not  Only  as  lu  the  case  last  referred  to,  m  connection 
with  the  proposal,  but  subsequently,  as  when  the  assured 
incurs  an  extra  risk  by  reason  of  foreign  residence,  or  hazardous 
occupation,  and  it  becomes  an  important  question  as  to  whether 
waiver  by  the  agent,  either  of  the  avoiding  of  the  policy 
or  of  the  payment  of  extra  premium,  will  amount  to  waiver  by  the 
company.  In  the  case  of  Wing  v.  Harvey  (5  De  G.M.  &  G.  265), 
quoted  by  Bunyon,  the  assured  went  abroad  without  obtaining  a 
license,  but  the  company's  agent  subsequently  received  premiums 
on  the  policy.  It  was  held  that  as  the  agent  knew  that  the 
payments  were  made  on  the  faith  of  the  policy  continuing  valid, 
it  w'as  his  duty  and  not  that  of  the  policyholder  to  communicate 
the  facts  to  the  chief  office.  If  this  decision  is  to  be  taken  as  the 
present  law  upon  the  subject,  it  places  an  assurance  company  in  a 
very  difficult  position ;  for,  in  a  great  number  of  cases,  the  fact  of 
the  extra  risk  being  incurred  is  almost  certain  to  be  known  to  an 
agent  living  in  the   same  locality  as  the   assured ;  and,   if  the 
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former  neglects  to  inform  his  pi-incipals  of  tlie  fact,  they  have  no 
alternative   but   to    undertake    a    special    risk    for   an    ordinary 
j)remium.     The  question  is  increased  in  importance  by  reason  of 
the  large  number  who,  at  the  present  time,  incur  the  heavy  extra 
risk  involved  in  a  residence  in  the  Transvaal,  and  also  by  the  fact 
tliat  the  usual  extra  premiums  charged  for  hazardous  occupations, 
such  as  the  liquor  traffic,  so  far  from  being  in  excess,  have  been 
shown  to  be  insufficient  to  meet  the  extra  liability.     Under  these 
circumstances,  it  becomes  of  great  importance   that  a  company 
should  be  able  to  demand  the  extra  premium  whenever  the  risk  is 
run,  and  the  recent  cases  dealing  with  agency  questions,  already 
referred  to,  would  seem  to  support  the  company   on  this  point, 
though  there  seems  some  contradiction  between  them,  and  the 
case  of  Wing  v.  Harvey  just  mentioned.     It  would  seem  that  if 
there  are  any  cases  in  which  a  company  should  not  be  held  liable 
for  unauthorized  acts  on   the  part  of  its  agents,  it  is  in  those 
referring  to  extra  risk  premiums ;  for   in   these,  as  a  rule,   the 
assured  has  not  the  excuse  to  urge  that  he  was  ignorant  of  having 
incurred  the  extra  premium,  or  that  he  believed  the  agent  had 
authority  to  waive  it.     The  fact  of  such  premiums  being  required, 
the  need  of  notice  to  the  company  when  the  extra  risk  is  under- 
taken, and,  in  default  of  such  notice,  the  avoiding  of  the  policy, 
are  usually  clearly  stated  in  the  conditions  of  the  policy,  and  the 
assured  is  therefore  left  without  excuse.     In  spite,  however,  of  the 
strong  position  in  which  an  assurance  company  appears  to  stand 
under  such  circumstances,  many  have  hesitated  to  risk  a  decision 
on  the  subject,  feeling,  I  presume,  bound  by  the  case  referred  to 
above.     It  is  certainly  a  point  on  which  a  modern  decision  would 
be  of  great  advantage,  provided  of  course,  that  it  is  a  favourable 
one;   and  in  view  of  the  favour,  or  shall  I  say,  justice  being  shown 
to  assurance  companies  by  the  Courts  in  this  matter  of  agency, 
perhaps  some  public  spirited  company  wdll  take  upon  itself  the 
enviable  task  of  obtaining  such   a   decision.     In  this  particular 
matter   of   extra    premiums    for    special   risks,    the    difficulty    of 
unauthorized  waiver  upon  the  part  of  an   agent   might,  perhaps, 
be    got    over  by    inserting   in    the    conditions    of    the   policy   a 
stipulation  to  the  effect  that  any  such  extra  risk  must  be  notified 
direct  to  the  chief  office  of  the  company  by  the  assured  himself, 
and  that  failing  such  notice,  the  policy  shall  become  void.     There 
could  then  be  no  question  as  to  whether  the  assured  had  reason- 
able ground  to  believe  that  the  agent  had  power  to  waive  such 
informatiuu. 
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Policies  issued  for  Payment  of  Estate  Duty. 

Tliough  it  is  somewhat  beyond  the  scope  of  this  paper^  as 
iiiclicatcd  at  its  commencement,  I  may  perhaps  be  permitted  to 
say  a  word  or  two  in  reference  to  policies  issued  for  the  payment 
of  the  estate  duty  created  by  the  Finance  Act,  1894.  The  special 
feature  of  such  policies  is  the  undertaking  to  pay  the  sum 
assured,  or  some  portion  of  it,  without  the  production  of  probate 
or  letters  of  administration.  Various  methods  are  adopted  by 
different  offices  to  achieve  this  end  without  incurring  any 
risk,  but  they  may  be  approximately  grouped  in  four  classes: 
[a]  payment  is  made  of  the  greater  part  of  the  policy-money  to 
the  person  entitled  to  obtain  probate  or  letters  of  administration 
on  producing  proof  of  such  title,  and  on  deposit  and  charge  of  the 
policy  to  the  company;  [b]  at  the  request  of  the  person  entitled 
to  obtain  legal  proof  of  title,  the  company  will  pay  the  sum 
assured,  or  such  portion  of  it  as  may  be  required  for  the  purpose, 
to  the  Inland  Revenue  Authorities  in  payment  of  the  estate  duty; 
(c)  at  the  request  of  the  person  producing  the  policy,  and  on  the 
latter  being  lodged  with  the  company,  the  sum  assured,  or  such 
portion  of  it  as  may  be  necessary,  is  paid  to  the  Inland  Revenue 
authorities;  {d)  the  policy  is  settled  on  trustees  in  trust  to  pay 
the  estate  duty,  the  balance,  if  any,  of  the  policy-money  being 
})aid  over  to  the  personal  representative  of  the  assured.  The  two 
main  points  aimed  at  in  the  methods  here  referred  to  are  (1) 
early  payment  of  the  sum  assured,  and  (2)  complete  discharge 
to  the  office;  and  when  such  policies  were  first  issued,  some 
considerable  discussion  took  place  as  to  how  far  the  second  of 
these  points  was  attained  by  the  methods  adopted. 

Referring,  first  of  all,  to  methods  [a]  and  [b),  we  are  at  once 
confronted  with  the  difficulty  of  determining,  with  certainty,  the 
person  who  is  entitled  to  probate  or  letters  of  administration  until 
the  grant  is  actually  made ;  and  the  question  as  to  whether  a 
payment  made  to,  or  under  the  direction  of,  a  person  apparently 
so  entitled,  would  hold  good  against  the  claim  of  the  person 
actually  obtaining  the  grant  is,  to  say  the  least,  a  doubtful  one. 
If  such  payment  does  not  hold  good,  the  charging  of  the  policy 
to  the  company  by  the  person  to  whom  payment  is  made  will  not, 
of  course,  give  any  lien  on  it.  Under  these  circumstances,  it  does 
not  appear  clear  that  by  paying  in  either  of  the  two  ways  here 
referred  to,  the  assurance  company  will  get  that  complete  discharge 
to    which  it  is  entitled,   even    when    payment    is    made    to    the 
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executors  appointed  iu  a  will  which  is  producedj  there  being  a 
possibility  of  the  existence  of  a  subsequent  will.  If  payment  is 
made  to  the  proposed  administrator,  the  company  is  in  a  worse 
position,  as  such  a  person  has  no  title  whatever  to  the  policy  until 
the  grant  of  letters  of  administration  is  made,  and  there  is  no 
guarantee  that  the  grant  will  be  made  to  any  particular  person. 
It  is  difficult,  therefore,  to  see  what  is  gained  by  such  endorsements 
or  clauses  as  those  referred  to,  seeing  that  they  depend  for  their 
efficiency  upon  the  ability  of  the  assurance  company  to  ascertain, 
with  certainty,  the  person  who  will  obtain  probate  or  letters  of 
administration  before  the  grant  is  actually  made;  and  if  the 
company  can  succeed  in  doing  this,  it  could,  without  any  such 
endorsement,  pay  all  its  claims  without  waiting  for  proof  of  title, 
certainly  in  the  case  of  an  executor  and,  with  but  little  risk,  in 
tlie  case  of  an  administrator.  If  it  be  contended  that,  by  the 
terms  of  the  special  clause  or  endorsement,  the  company  is  relieved 
of  all  liability  on  paying  to  the  person  who  appears  to  be  entitled 
to  obtain  legal  proof  of  title,  there  still  exists  the  difficulty,  if  the 
payee  does  not  ultimately  obtain  such  proof  of  title,  as  to  how  far 
any  clause  or  endorsement  to  which  the  assured  has  assented 
either  directly  or  tacitly,  will  bind  his  executors  or  administrators. 
It  cannot,  I  think,  be  considered  as  satisfactorily  established  that 
when  the  assured  has  assented  to  a  provision  in  the  policy  that 
the  receipt  of  some  person,  other  than  his  legal  personal  repre- 
sentative, shall  be  a  discharge  to  the  company,  such  receipt  will 
avail  against  a  claim  made  by  the  executor  or  administrator,  and 
iu  view  of  that  uncertainty,  it  seems  to  me  that  a  company  will 
incur  some  slight  risk  in  paying  under  such  clauses.  The  validity 
of  such  a  power  to  give  a  receipt  for  the  policy-money  as  is  here 
discussed  would  appear  to  be  depended  upon  entirely  in  the  third 
method  adopted,  in  which  the  company  undertakes  to  pay  the 
sum  assured,  or  any  part  of  it,  to  the  Inland  Revenue  authorities 
at  the  request  of  the  person  producing  the  policy  and  lodging  it 
with  the  company.  This  method  appears  to  combine  the  dis- 
advantages of  the  first  and  second  methods  without  their 
advantages,  the  principal  thing  in  its  favor  being  its  simplicity. 
A  further  objection,  more  formal  than  real,  common  to  the  second 
and  third  methods,  lies  in  the  fact  that  the  Inland  Revenue 
authorities  will  not  give  a  receipt  for  the  amount  of  duty  paid,  and 
the  company  will  therefore  be  without  a  receipt  for  the  portion  of 
the  policy-money  so  paid.  There  remains  to  be  considered  the 
fourth  method,  that  in  which  the  policy  is  settled  on  trustees  in 
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trust  to  pay  the  death  duties  to  the  Inland  Revenue  authorities/ 
and  to  hand  over  the  residue  to  the  personal  representatives  of  thei| 
assured  or  any  other  person  whom  he  may  nominate.  This'' 
method  has  been  adopted  by  at  least  one  office^  and  it  is  difficult 
to  understand  why  the  plan  has  not  been  more  extensively' 
employed.  The  two  points  aimed  at  in  all  such  policies,  namely, 
promptness  of  payment  and  a  complete  discharge,  would  botli 
appear  to  be  attained,  for,  in  such  a  settlement,  there  can  be  no 
question  of  the  power  of  the  trustees  to  give  a  good  discharge 
for  the  policy-money,  and  the  amount  can  therefore  be  paid 
over  to  them  immediately  on  proof  of  death  and  production 
of  the  deed  of  settlement.  It  has  been  suggested  that  the 
executors  should  be  appointed  trustees,  and  no  doubt  this 
would,  as  a  rule,  be  the  most  convenient  arrangement,  the 
chief  objection  to  it  being  that  if  a  fresh  will  were  made, 
with  different  executors,  the  settlement  would  have  to  be 
altered  in  accordance,  if  it  were  still  desired  to  have  the 
executors  as  trustees.  This  difficulty  could  be  got  over  by 
inserting  in  the  settlement  a  power  of  revocation  accompanied 
by  a  power  of  new  appointment,  by  appointing  a  corporation 
undertaking  such  duties,  as  trustee,  or,  in  the  coming  bye-and- 
bye,  when  we  are  blessed  in  this  country  with  a  public  trustee, 
by  appointing  that  official  to  the  position.  The  two  latter 
methods  would  not,  of  course,  preserve  the  identity  of  executors 
and  trustees,  but  would  probably  prove  equally  convenient 
arrangements.  Such  a  settlement  as  that  here  referred  to  should 
contain  a  complete  power  of  revocation  reserved  to  the  settlor,  as 
the  objection  to  such  a  provision  in  an  ordinary  settlement,  on  the 
ground  that  it  might  be  exercised  by  the  trustee  in  bankruptcy 
to  defeat  the  trust,  will  not  apply  here.  If  the  assured  should 
become  bankrupt,  it  will  no  longer  be  necessary  to  provide  a 
considerable  sum  for  death  duties,  as  it  is  to  be  presumed  that 
his  bankruptcy  will  leave  him  practically  without  property,  and 
there  will,  therefore,  be  no  reason  for  the  continuance  of  the 
settlement.  Such  a  power  of  revocation  will  give  the  settlor 
complete  control  over  the  policy,  as,  by  duly  exercising  his  power, 
it  will  become  his  absolute  property  again.  The  same  end  might 
be  achieved  as  readily  by  giving  to  the  settlor  a  general  power  of 
appointment,  and  if  it  be  desired  to  guard  against  the  possibility 
of  the  power  having  been  exercised  without  the  office  being  aware 
of  the  fact,  it  might  be  stipulated  that  such  power  should  only 
be  exercised  by  deed  after  due  notice  to  the  assurance  company. 
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In  that  casc^  if  no  such  notice  had  been  received  by  the  time  of 
deaths  the  settlement  would,  of  necessity,  be  in  force,  and 
payment  could  at  once  be  made  to  the  trustees.  Even  without 
sucli  a  precaution,  the  company  would,  I  think,  be  quite  safe, 
under  the  Act  of  1867,  in  paying  under  the  settlement,  unless 
actual  notice  of  the  exercise  of  the  power  of  appointment  had  been 
given.  By  exercising  the  power  in  his  own  favour,  the  assured 
could  at  once  regain  control  of  the  policy.  If  the  policy  be  a 
with-profit  one,  power  to  deal  in  any  way  with  the  bonuses  should 
also  be  reserved  to  the  settlor.  The  objects  sought  to  be 
attained  by  such  a  settlement  as  this  might,  perhaps,  be  attained 
even  more  simply  by  inserting  in  the  policy  a  declaration  of  trust, 
stating  that  the  assurance  company,  on  proof  of  death,  should 
hold  the  sum  assured  in  trust  to  pay  the  death  duties,  and  to  pay 
the  balance  to  the  legal  personal  representatives  of  the  assured.  I 
cannot  but  think  that  the  method  of  rendering  the  policy-money 
available,  immediately  on  proof  of  death,  by  means  of  some  form  of 
settlement,  would  be  more  extensively  used  were  its  advantages 
more  widely  known  amongst  those  who  assure  their  lives,  as  even 
where  no  great  amount  is  required  to  pay  the  death  duties,  the 
difficulty  of  obtaining  a  moderate  amount  of  ready  money  before 
the  estate  can  be  realized  is  often  keenly  felt.  By  means  of 
a  settlement,  with  the  executors  as  trustees,  the  policy-money 
might  be  placed  in  their  hands  at  once  for  the  purpose  of  paying 
the  death  duties,  funeral  expenses,  and  other  like  charges,  and  so 
save  much  inconvenience  and  some  expense. 

Payment  into  Court. 

Comparatively  recent  as  is  the  Finance  Act,  1894,  there  is, 
however,  a  still  more  recent  Act  affecting  life  assurance  companies, 
in  the  shape  of  the  Life  Assurance  Companies  (Payment  into 
Court)  Act,  1896.  This  Act  is  so  recent  and  untried  that  it  would 
hardly  be  safe,  as  yet,  to  express  any  decided  opinion  as  to  its 
merits  or  demerits,  and  I  have  made  this  reference  to  it  mainly  in 
the  hope  that  in  the  discussion  on  this  paper,  the  more  experienced 
members  of  this  Institute  may  be  induced  to  give  their  views  as 
to  the  utility  of  the  Act,  as  limited  by  the  rules  of  the  Supreme 
Court  relating  to  it,  which  have  now  been  published.  It  has  long 
been  felt  that  greater  facilities  were  needed  for  the  payment  of 
money  into  Court  by  assurance  com])anies,  and  the  Act  of  1896 
seemed  at  first  sight  to  furnish  all  that  could  be  desired  in  this 
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direction,  makings  as  it  does,  the  right  to  pay  into  Court  de})eii(l. 
not  on  the  actual  fact  of  such  a  defect  in  the  title  as  to  prevent  a 
proper  discharge  being  given,  but  upon  the  opinion  of  tlie 
directors  as  to  the  existence  of  such  a  defect.  This  right, 
however,  is  stated  to  be  subject  to  the  rules  of  Court,  and  the 
publication  of  these  rules  has  considerably  modified  the  opinion 
that  had  before  been  entertained  as  to  the  usefulness  of  the  Act. 
The  principal  points  to  be  noticed  in  these  rules  are:  (1)  that  the 
full  amount  due  must  be  paid  into  Court  without  deduction  of 
anything  for  costs  or  expenses,  these  latter  apparently  falling  on, 
the  assurance  company  in  any  event;  (2)  that  the  company  must 
also  submit  to  pay  into  Court  such  further  sum  for  interest  or 
otherwise  as  the  Court  or  a  judge  may  direct,  and  to  pay  any  costs 
which  it  may  be  considered  should  be  paid  by  the  company  ;  and 
(3)  that  payment  into  Court  shall  not  be  made  if  any  action  is 
pending  in  the  matter,  except  by  permission  of  the  judge.  With 
these  restrictions  it  does  not  seem  likely  that  the  Act  will  be  of 
great  use,  as  it  is  to  be  presumed  that,  under  the  powers  conferred 
by  the  rules,  if  the  judge  is  of  opinion  that  there  was  not  sufficient 
ground  for  payment  into  Court,  the  company  will  have  to  pav  the 
whole  of  the  costs,  and  even  where  such  a  course  is  held  to  be 
justified,  will  have  to  pay  its  own  costs.  In  addition  to  this,  the 
delay  in  payment  and  the  expense  incurred  by  the  claimant  will, 
in  all  probability,  be  almost  as  prejudicial  to  the  company  as  if 
they  had  refused  to  settle  the  claim.  The  cases  which  the  Act  seems 
intended  to  meet  are  not  those  in  which  there  is  a  dispute  between 
rival  claimants,  but  rather  those  in  which  there  is  no  dispute  as 
to  who  should  claim,  the  difficulty  lyincr  in  the  fact  that  one  or 
more  links  in  the  chain  of  title  are  missing  or  defective.  Some 
such  cases  have  already  been  referred  to  in  the  discussion  of 
mortgages. 

Variol's  other  Poixts. 

Can  an  In  couclusioii,  I  will  briefly  refer  to  one  or  two  points, 

assurance  t  ■    ^  •  i  ' 

company  insist  which    cau    hardly    be   classified    under    any    of    the 

on  productian  •  n  p  i 

ofpoUcyi  subjects  previously  referred  to.     When  a  claim  arises, 

can  the  person  legally  entitled  to  the  money  be  compelled  to 
produce  the  policy  when  it  is  known  to  be  in  existence?  A 
case  bearing  on  this  point  occurred  some  little  time  ago.  A 
policyholder  in  Scotland,  not  having  unlimited  confidence  in 
his  wife,  desired  to  prevent  her  from  having  any  control  over 
the   policy-money.      As,    however^    there    is    not,    in    Scotland, 


236  On  some  Legal  Points  arising  [April 

the  complete  power  of  disposition  over  personal  property  that 
exists  in  England,  he  assigned  the  policy  to  his  executors  in 
trust  for  his  children.  On  the  death  occurring,  a  claim  was 
made  to  the  company  by  the  executors  in  their  dual  capacity 
of  executors  and  trustees,  but  the  policy  was  in  the  possession 
of  the  widow,  who  gave  notice  of  the  fact  to  the  company, 
and  warned  them  against  paying  to  any  one  other  than  herself. 
The  company  requested  the  executors  to  produce  the  policy, 
but  they  declined  to  take  the  necessary  steps  to  obtain  it, 
and  threatened  an  action  unless  the  claim  was  paid  to  them 
without  its  production.  The  company  took  legal  advice  on  the 
matter,  and  were  informed  that  it  would  not  be  safe  to  resist 
payment  on  the  ground  of  the  non-production  of  the  policy.  As 
I  have  stated,  the  case  occurred  in  Scotland,  but  on  the  particular 
point  here  referred  to,  there  does  not  appear  to  be  any  difference 
between  the  law  of  Scotland  and  that  of  England. 
Surrender  of      Another  qucstiou  that  may  be   noticed  is  as  to  the 

children's  i-i-Tcn- 

endowment       advisability  of  allowing  the  surrender  of  endowment 

assurance  ,..  .'",  ,  ,.  c       -t  ■^  -, 

poUcies.  assurance    policies   issued    on   the    lives    oi   children. 

In  such  policies,  as  under  ordinary  circumstances  and  apart 
from  the  special  provisions  of  the  Friendly  Societies  Acts,  the 
parents  have  no  insurable  interest  in  the  life  of  the  child,  it 
is  usual  to  state  in  the  policy  that  it  is  effected  for  the  benefit  of 
the  child.  The  policy  thus  becomes  the  subject  of  a  trust,  of 
which  the  proposer  must  be  considered  the  trustee.  If  now,  as 
sometimes  happens,  application  is  made  by  the  proposer  for  the 
surrender-value  and,  incidentally,  reference  is  made  to  the  reasons 
for  the  application,  which  show  that  the  proposer  intends  to  use 
the  money  for  his  own  benefit,  will  not  the  company  be  a  party 
to  a  breach  of  trust  in  permitting  the  surrender  under  such 
circumstances?  Some  companies  hold  that  they  are  in  no  way 
concerned  with  the  way  in  which  the  surrender-value  of  such 
policies  may  be  applied,  but  though  this  may  possibly  be  a  safe 
view  to  take  where  there  is  nothing  to  show  the  reason  for  the 
surrender,  I  cannot  think  that  it  is  safe  where  such  an  intimation 
as  I  have  referred  to  exists,  particularly  where,  as  occasionally 
happens,  the  surrender-value  is  to  be  applied  to  the  payment  of 
premiums  on  a  policy  on  the  proposer's  own  life.  The  law  on 
the  subject  is  that  a  purchaser  for  value,  of  trust  property  from 
a  trustee,  has  a  good  title,  provided  he  does  not  know  or  has  no 
reason  to  suspect  that  the  trustee  is  committing  a  breach  of  trust 
by  selling,  and  from  this  point  of  view  it  is,  to  say  the  least. 
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doubtful  whether,  under  some  of  the  circumstances  referred  to, 
the  company  is  sufficiently  protected  in  allowing  the  surrender. 
The  better  and  safer  plan  would  seem  to  be  to  decline  to  give 
surrender- values  for  such  policies,  and  where  the  premiums  cannot 
be  kept  up,  to  grant  instead  a  free  policy  subject  to  the  same 
conditions  as  the  original  one. 

Paymentunder  ^^^  question  has  been  raised  as  to  whether  an 
whidi  vSue  of  ^ssuraucc  Company,  in  paying  a  claim  under  probate 
esteteis  qj^.  letters  of  administration,  should  see  that  the  actual 

incorrectly  _  ' 

given.  amount  paid  by  them  does  not  exceed  the  gross  value 

of  the  personal  estate  named  in  the  grant,  or  that  duty  is  paid 
for  as  large  an  amount  as  that  paid  by  the  company;  and  it  has 
been  asserted  that  if  the  grant  is  defective  in  either  of  these 
respects,  it  should  be  returned  for  correction.  It  is  difficult, 
however,  to  see  on  what  ground  this  assertion  is  based,  as  the 
duty  is  not  payable  on  the  gross  estate,  but  on  the  net  value  after 
allowance  for  funeral  expenses,  debts  and  incumbrances,  so  that 
the  company,  without  the  accounts  of  the  estate,  is  not  in  a 
position  to  check  the  sufficiency  of  the  duty  paid,  and  would 
therefore  be  very  ill-advised  in  refusing  payment  on  such  a 
ground ;  and  this  is,  I  believe,  the  view  taken  by  most  companies, 
though  not  by  all.  I  may  add  that,  according  to  a  recent 
communication,  the  Inland  Revenue  authorities,  as  far  as  they  can 
be  induced  to  commit  themselves,  apparently  take  the  same  view. 
Payment  to       Ouc  further  poiut  on  which  a  difference  in  practice 

solicitor  or  i  •        i  t     ■  i    i        ti 

banker.  cxists  may  DC  iioticed.     it  IS  stated   by  Bunyon  (page 

515)  that  "when  a  policy  has  been  receipted  by  the  claimants, 
"  and  handed  to  their  agents  to  exchange  for  money,  it  must  be 
"  accompanied  by  an  authority  to  the  office  to  make  the  payment. 
"  This  should  be  in  writing,  and  it  will  be  incumbent  upon  the 
"  insurers  to  see  that  the  authority  is  genuine.  The  mere  fact  that 
"  a  solicitor  or  other  agent  has  in  his  possession  a  deed  executed  by 
'•  his  client,  or  policy  receipted  by  his  principal,  does  not  give  him 
"  authority  to  receive  for  his  client,  the  money  which  is  the  con- 
"  sideration  for  the  deed  or  receipt.^^  The  practice  of  many  offices 
does  not  however  agree  with  this  statement,  as,  although  it  is  usual 
to  ask  for  a  written  authority,  such  as  is  here  referred  to,  if  it  is  not 
forthcoming,  but  the  receipted  policy  is  produced  by  a  solicitor  or 
bank,  in  many  instances  the  money  will  be  paid  on  that  authority 
alone.  Offices  taking  this  course  rely  upon  the  Conveyancing  Act, 
1881,  Section  56,  where  the  claimants  are  not  trustees,  and  where 
payment   is  being    made   to  trustees,  reliance  is   placed  on  the 

VOL.  XXXIII.  B 
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Trustee  Act,  1888^  Section  2.  The  latter  Act  refers  to  payment 
to  a  solicitor  or  banker,  as  agent  for  the  trustees,  but  the  former 
Act  only  refers  ex})ressly  to  solicitors,  and  to  cases  where  the 
receipt  is  contained  in  the  body  of  the  deed,  or  is  endorsed 
thereon.  In  practice,  however,  it  is  common  to  overlook  these 
latter  restrictions,  and  pay  the  claim  to  a  solicitor  or  banker  on 
production  of  the  policy  and  the  receipt,  whether  the  latter  be 
endorsed  or  on  a  separate  form,  and  whether  the  claimants  are 
trustees  or  not.  When,  however,  payment  is  being  made  to  a 
bank,  and  no  express  authority  to  collect  the  amount  is  produced, 
it  is  not  unusual  to  cross  the  cheque  to  the  account  of  the 
claimants  as  an  additional  precaution. 

I  ought,  perhaps,  finally  to  give  some  explanation  of  the  fact 
that  I  have  omitted  all  reference  to  absolute  assignments.  My 
reasons  for  so  doing  were  that,  in  the  first  place,  ordinary  absolute 
assignments  present  no  ditKculty,  being  usually  quite  straight- 
forward and  simple,  and,  therefore,  did  not  seem  to  need  any 
discussion  in  such  a  paper  as  this.  In  the  second  place,  the  more 
interesting  and  complicated  questions  relating  to  such  assignments, 
as,  for  example,  the  practicability  and  advisability  of  converting 
policies  into  negociable  instruments  by  means  of  an  endorsement  by 
the  assured  or  otherwise,  would  lead  me  far  beyond  the  limits  I  laid 
down  for  myself  at  the  commencement  of  this  paper,  and  they 
have,  moreover,  been  somewhat  fully  discussed  already  in  connection 
with  Mr.  Higham's  paper  read  before  this  Institute  in  March 
1887.  A  third  reason,  the  validity  and  sufficiency  of  which,  I  am 
sure,  will  at  once  be  admitted  by  all  present,  for  not  discussing 
this  and  many  other  points,  is  that  this  paper  has  already  grown 
to  an  inordinate  length,  and  would  probably,  if  continued  further, 
defeat  its  own  object  by  tending  to  liinder  rather  than  to  promote 
discussion. 


Discussion. 


The  President  (Mr.  T.  E.  Young)  said  he  had  now  the  very 
pleasing  duty  of  giving  a  welcome  in  the  name  of  the  Institute  to  a 
I'resli  contributor  to  their  knowledge,  Mr.  Barrand.  It  was  particu- 
larly gratifying  to  him  (the  President)  that  the  first  occasion  on 
which  he  officially  occupied  the  chair  at  the  ordinary  monthly  meeting 
was  signalized  not  merely  by  the  advent  of  a  new  author,  but  also 
and  especially  by  the  very  practical  character  of  the  subject  which  he 
had  selected  for  his  first,  but  not,  he  hoped,  his  last,  paper.     The 
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paper  had  been  referred  by  the  Council  to  Mr.  Hughes  and  Mr. 
Simon,  and  he  called  upon  them  to  open  the  discussion. 

Mr.  W.  Hughes  said  he  was  sure  he  was  expressing  the  opinion  of 
all  the  members  present  in  congratulating  Mr.  Barrand  very  heartih^ 
upon  the  paper  which  he  had  set  before  them.  It  was  recognized  by 
their  constitution  that  something  more  than  a  mere  layman's  know- 
ledge of  law  was  necessary  for  the  full  equipment  of  an  actuary. 
The  President  had  emphasized  that  fact  in  the  address  which  he  had 
delivered  last  month.  Although  in  practice  they  had  recourse  to 
their  legal  advisers  when  any  legal  point  came  up,  they  could  not 
always  have  the  solicitor  at  their  elbow,  and  even  when  they  did  call 
him  in,  they  required  something  more  than  a  layman's  knowledge  to 
understand  the  advice  which  he  gave,  so  as  to  take  due  advantage  of 
it,  and  also,  at  times,  to  enable  them  wiselj'  to  neglect  it.  He  would 
like  to  point  out  what  he  thought  was  a  slip  on  the  part  of  the  author. 
The  very  interestiug  case  of  the  intei'pretation  of  the  words  "  bonus 
in  reduction  of  premiums"  illustrated  the  fact  that  even  eminent 
conveyancers  who  had  not  sufficient  knowledge  of  insurance  matters 
could  make  mistakes.  The  conveyancer  in  that  case,  no  doubt,  had 
not  before  his  mind  exactly  what  w^as  meant  by  the  application  of 
bonus  to  reduction  of  premiums.  Mr.  Barrand  said  that  it  had  been 
held  that  the  expression  had  a  certain  definite  significance,  which 
would  seem  to  indicate  that  the  matter  had  been  submitted  to  the 
opinion  of  a  Court.  He  did  not  think  that  was  the  case.  It  was 
held  by  the  best  opinion  that  could  be  obtained  by  the  office,  but  not 
by  a  Court.  Another  point  was  the  question  of  the  responsibility  of 
the  company  for  the  acts  of  its  agents,  referred  to  on  page  229,  as  an 
illustration  of  the  advantages  that  the  actuary  had  of  possessing 
something  more  than  a  layman's  legal  knowledge.  An  agent  too  fre- 
quently did  or  said  something  a  little  beyond  ^vhat  he  ought  to  say,  and 
the  offices  were  placed  in  a  position  of  some  difficulty.  It  was  of  very 
little  use  to  apply  to  their  legal  advisers,  because  they  told  them  in 
the  most  authoritative  manner  that  they  were  quite  safe,  that  the 
agent  could  not  bind  his  principal  beyond  the  scope  of  his  authority. 
The  question  of  what  was  the  scope  of  his  authority  was  another 
point  which  was  not  so  easy  to  ascertain,  and  even  if  ascertained,  the 
actuaiy,  as  an  administrator,  had  to  consider,  it  being  admitted  that 
the  agent  had  gone  beyond  the  scope  of  his  authority,  how  far 
the  company  could  go  and  how  far  it  would  be  safe  to  adopt  the 
unauthorized  action  of  the  agent  for  the  credit  of  the  office,  and  for 
the  proper  settlement  of  the  matter,  without  unduly  prejudicing  other 
cases.  Finally,  he  thought  that  the  paper  was  a  very  good  example 
o£  the  usefulness  of  the  practice  of  noting  the  cases  which  came 
before  them  in  their  daily  work,  and  of  registering  them  for  future 
use.  He  happened  to  know  that  a  good  many  illustrations  contained 
in  the  paper  had  come  before  the  author  in  the  pursuance  of  his 
official  -work,  who  had  carefully  made  notes  of  a  great  many  of  them, 
and  had  fulfilled  the  Baconian  maxim  which  was  printed  on  the 
cover  of  the  Journal,  and  by  so  doing  had  attempted  to  pay  off  a 
part  of  the  debt  which  he  owed  to  his  profession. 

Mr.  L.  M.  SiMOX  said  that  he  was  the  last  person  to  question 
the  value  of  legal  knowledge  to  the  actuary.     Acts  of  Parliament 
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became  interpreted  in  time,  and  the  settled  points  of  law  became  the 
rules  under  which  business  was  carried  on,  and  a  wide  and  accurate 
knowledge  of  the  settled  points  not  only  enabled  the  actuary  to  carry 
on  liis  work  without  friction  or  delay,  but  also  to  recognize  a  doubtful 
point  when  it  arose  and  to  put  it  intelligibly  before  his  solicitor. 
He  agreed  entirely  with  what  Mr.  Barrand  said  about  the  forms  of 
policies  specially  designed  for  the  payment  of  the  estate  duty  created 
by  the  Finance  Act  of  1894.  The  particular  form  Mr.  Barrand 
approved  seemed  to  him  the  only  one  which  fully  met  the  require- 
ments of  both  sides — it  ensured  the  immediate  payment  of  the  sum 
assured  on  proof  of  death  before  probate,  and  enabled  the  office  to 
get  a  perfect  discharge.  Mr.  Barrand  said  that  the  Inland  Revenue 
authorities  would  not  insist  upon  the  stamping  of  a  deed  for  which  a 
later  deed  had  been  substituted  and  properly  stamped,  and  there  was 
another  case  mentioned  in  the  paper  in  which  the  Commissioners 
were  not  so  exacting  as  might  be  supposed,  namely,  where  a  man  had 
mortgaged  his  policy  and  then  redeemed  it,  and  afterwards  mortgaged 
it  again  in  another  direction,  and  the  latter  mortgage  was  the  one 
under  which  the  sum  assured  was  claimed.  In  the  case  where  the 
first  deed  and  its  release  were  unstamped,  the  Somerset  House 
authorities  did  not  insist  upon  the  penalty  or  upon  their  being 
stamped.  Mr.  Barrand  stated  that,  in  the  last  edition  of  Alpe's 
"  Law  of  Stamp  Duties",  it  was  declared  that  that  only  applied 
where  the  instrument  in  question  was  executed  before  16  May  1888. 
He,  however,  had  seen  a  letter  from  the  Inland  Eevenue  Office, 
which  stated  that  under  section  118  of  the  Stamp  Act  they  did  not 
require  payment  of  duty  ujjon  instruments  relating  to  previous 
dealings  on  a  life  policy  which,  subsequent  to  such  dealings,  had 
again  become  vested  in  the  assured,  and  that  if  the  final  assignment 
were  stamped  it  was  not  necessary  to  look  behind  the  assignment. 
There  was  no  limitation  as  to  date.  With  regard  to  another  point, 
he  might  say  that  he  had  seen  a  great  many  discharges  for  claims 
under  life  policies,  and  had  never  heard  that  it  was  considered 
necessary  that  they  should  be  stamped  when  endorsed  upon  the 
policy. 

Mr.  H.  K.  Hahding  considered  that  their  thanks  were  due  to 
Mr.  Barrand  both  for  the  industry,  and  in  recognition  of  the  abilit}', 
shown  in  the  preparation  of  the  paper  read.  He  said  that  he  agreed 
with  Mr.  Barrand  as  to  the  desirability,  although  it  was  not  absolutely 
necessary,  of  obtaining  the  concurrence  of  the  mortgagor  to  the 
discharge  of  a  policy  when  the  assignment  was  a  simple  form  of 
charge  only.  He  said  that  Mr.  Barrand's  references  to  the  power  of 
sale  section  of  the  Conveyancing  Act  would  require  some  additional 
words,  as  that  section  was  not  retrospective.  He  pointed  out  that,  in 
regard  to  voluntary  settlements,  Mr.  Barrand  had  used  the  words 
"  shall  become  void  "  and  "can  be  proved."  The  more  emphatic  wording 
of  the  Act  made  it  the  more  necessary  for  them  to  be  cautious  in  the 
way  they  proceeded.  In  view  of  Mr.  H.  B.  Buckley's  opinion,  given 
to  the  Life  Offices  Association  in  June  last,  it  seems  very  doubtful 
whether,  under  the  circumstances  referred  to  by  Mr.  Barrand,  a 
statutory  declaration  as  to  solvency  would  really  protect  an  office 
paying  within  ten  years  of  the   date  of  the  settlement.     Further, 
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Mr.  Barrand  seemed  to  differ  from  Mr.  Buckley  in  regard  to  the  title 
of  a  bond  fide  purchaser  for  value  from  a  volunteer  in  the  event  of 
the  bankruptcy  of  the  settlor.  With  reference  to  Mr.  Barrand's 
remarks  on  the  stamp  duty  payable  on  marriage  settlements  being  os. 
per-cent  on  the  sum  assured  and  existing  bonuses,  when  there  is  a 
covenant  by  the  settlor  for  the  payment  of  the  premiums,  although 
this  is  completely  accurate  in  regard  to  settlements  executed  since  the 
passing  of  the  Act  of  1S64  (referred  to  by  Alpe),  yet  it  might  be 
mentioned  that,  if  the  settlement  was  executed  prior  to  that  date,  the 
Somerset  House  authorities  did  not  ask  for  more  than  the  stamp  on 
the  value  of  the  policy  at  date  of  settlement  unless  there  was  actual 
provision  made  of  a  special  fund  out  of  which  the  premiums  could  be 
paid.  When  referring  to  a  policy  effected  by  a  man  for  the  benefit  of 
his  wife,  Mr.  Ban'and  said  it  should  be  expressed  therein  that  the  wife 
only  takes  it  if  she  survives  her  husband,  as  otherwise  the  money  will 
be  her  separate  property,  and  the  right  to  it  will,  on  her  death  before 
him,  devolve  under  her  will.  Was  this  really  so  r  It  seemed  to  him, 
(Mr.  Harding)  that  in  such  a  case  on  the  death  of  the  wife  the  trust 
was  absolutely  extinguished,  and  the  policy  reverted  to  the  husband, 
and  became  part  of  his  estate.  The  policy  is  not  the  wife's  separate 
property.  It  is  vested  in  the  husband,  or  his  nominee,  or  in  his 
executors  or  administrators  on  his  death,  in  trust,  and  may  at  any 
time  during  the  husband's  lifetime  be  made  subject  to  a  trust  deed 
containing  such  provisions  as  would  take  away  from  the  wife  all  power 
whatever  of  alienating  or  dealing  with  the  policy-moneys,  even  if  she  sur- 
vived her  husband.  Another  thing  which  made  him  think  Mr.  Barrand 
was  wrong  on  this  point  was  the  wording  of  the  Married  Women's 
Property  Act  itself.  This  was  that  such  a  poHcy  should  "enure  and 
be  deemed  a  trust  for  the  benefit  of  the  wife  for  her  separate  use  .  .  . 
and  shall  not,  so  long  as  any  object  of  the  trust  remains,  be  subject  to 
the  control  of  the  husband,  or  form  part  of  his  estate."  Clearly  the 
intention  is,  that  if  the  wife  die  first,  the  trust  becomes  extinguished, 
and  the  policy  reverts  to  the  husband's  control.  Mr.  Barrand  stated 
that  if  a  policy  is  originally  issued  in  the  United  Kingdom,  all  deeds 
connected  with  it,  wherever  executed,  must  be  stamped  in  accordance 
with  the  Stamp  Act,  1891.  In  the  case  of  a  life  who  died  domiciled 
abroad,  and  on  whose  death  the  policy-moneys  were  payable,  this, 
however,  would  not  be  so,  as  the  title  is  then  a  foreign  or  colonial 
one,  and  the  ofiice  could  pay  in  accordance  with  local  law. 

The  first  case  under  the  Payment  into  Court  Act  had  recently 
come  to  the  front.  A  few  days  ago  the  money  due  under  a  policy 
had  been  paid  in  under  that  Act.  The  necessity  for  it  arose  from  the 
fact  that  the  ofiice,  ^\  years  ago,  had  notice  that  the  policy  was 
assigned  in  trust  to  certain  parties.  When  the  claim  occurred,  not 
only  was  that  deed  not  forthcoming,  but  all  the  parties  to  it  had 
disappeared  and  could  not  be  traced,  and,  to  add  to  the  compUcation, 
the  policy  also  was  missing.  Of  course,  the  personal  representatives 
of  the  assured  were  anxious  to  give  a  discharge  if  the  ofiice  would 
accept  their  signatures,  but  on  the  difficulty  being  pointed  out  to 
them,  they  were  quite  ready  to  agree  to  the  money  being  paid  into 
Court,  and,  accordingly,  that  was  done.  WTiat  it  would  cost  them  to 
get  it  out  he  did  not  know.     That  was  one  of  the  points  of  the  Act 
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which  was  not  altogether  satisfactory.  It  did  not  cost  the  office  very 
much  to  pay  into  Court,  hut  still  it  cost  them  more  than  it  would 
have  done  to  pay  their  solicitor's  hill  if  it  had  been  simply  a  question 
of  ordinary  title,  and  he  did  not  see  why  the  office  should  he  saddled 
with  that  additional  expense.  When  there  was  more  than  one 
clainumt  the  Act  would  be  very  useful,  but  something  more  simple 
was  required  when  there  was  no  opposition. 

Mr.  J.  E.  Faulks  said  it  would  be  interesting  to  know  whether 
the  deeds  mentioned  on  page  209,  notice  of  which  was  allowed  by 
Somerset  House  to  be  removed  from  the  register,  were  dated  before 
or  after  May  ISSS.  The  author  referred  to  the  power  of  sale  under 
an  equitable  mortgage.  It  seemed  doubtful  whether,  if  power  of  sale 
were  inserted,  it  did  not  make  the  mortgage  for  the  purposes  of  stamp 
duty  a  legal  mortgage,  and  probably  that  was  the  reason  of  the 
action  of  the  banks.  The  case  mentioned  of  "  Sheffield  v.  the  London 
Joint  Stock  Bank"  had,  of  course,  been  overruled  by  "Simmons  v. 
the  London  Joint  Stock  Bank",  and  even  if  that  were  not  so,  he 
doubted  whether  an  office  would  be  justified  in  assuming  that  the 
ordinary  business  of  a  banker  was  to  lend  on  policies  only  and  not  to 
purchase  them.  He  had  made  some  enquiry-  on  that  head  recently 
and  had  found  that  one  bank  had  purchased  a  considerable  number  of 
])olicie3,  so  that  the  point  could  hardly  be  insisted  upon.  With 
regard  to  stamping  marriage  settlements,  it  was  interesting  to  note 
that  the  covenant  to  pay  premiums  need  not  be  in  the  settlement  at 
all :  it  might  be  an  entirely  separate  deed.  Secondly,  it  had  been 
contended  by  Somerset  House  that  a  mere  discretionary  power  to  the 
trustees  to  apply  the  income  of  other  settled  property  in  payment  of 
the  premiums  on  the  policy,  rendered  the  settlement  liable  to  stamjj 
duty  on  the  full  amount  of  the  policy,  although  that  was  merely  a 
discretionary  power  of  the  trustees  to  apply  other  moneys  in  payment 
of  the  premiums — not  a  covenant  to  pay  premiums.  He  doubted 
whether  that  would  be  upheld,  but  that  was  the  contention  of 
Somerset  House  in  a  recent  instance.  He  thought  Mr.  Barrand 
would  find  that  the  appointment  of  trustee  under  section  11  of  "  The 
Married  Women's  Property  Act,  18S2  ",  was  free  from  stamp  only 
Avhere  the  trustee  was  appointed  b^'  the  terms  of  the  policy  or  by  an 
endorsement  tliereon  not  under  seal  at  the  time  the  policy  was 
effected.  If,  however,  the  appointment  was  made  by  a  separate 
memorandum  or  by  an  endorsement  on  the  policy  subsequent  to  the 
date  of  issue  of  the  policy,  then,  he  thought,  a  \0s.  stamp  would  be 
required,  it  being  considered  to  be  the  appointment  of  a  new  trustee. 
The  practice  of  his  office  had  been  for  some  j-ears  past  to  require  a 
penny  stamp  in  cases  of  receipts  for  claims  and  surrenders.  That 
practice  had,  he  understood,  been  adopted  after  consultation  between 
the  solicitors  of  the  ofiice  and  the  Somerset  House  authorities.  AVith 
regard  to  payment  of  policy-moneys  to  a  solicitor  or  banker,  section  56 
of  the  Conveyancing  Act  of  ISSl  referred  to  deeds  and  to  deeds  only, 
and  in  but  very  few  instances  could  the  receipt  on  a  policy  come 
under  that  section.  The  Trustee  Act  of  1S8S  had  been  repealed  and 
re-enacted  by  the  Trustee  Act  of  1893,  which  did  not  apparently 
require  that  the  receipt  should  be  endorsed  on  the  policy,  but  gave  an 
implied  authority  to  the  solicitor  or  banker  producing  the  policy  and 
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receipt  to  receive  the  policy- money.  That  applied  also  to  the  case  of 
legal  personal  representatives  by  section  50.  When  paying  to  an 
assignee  other  than  a  trustee,  they  must  have  an  express  authority  in 
the  receipt  to  pay  to  anyone  other  than  the  actual  claimant. 

Mr.  George  Kixg  said  that  when  the  Finance  Act  of  ISOi  was 
passed  he  had  interviewed  the  Somerset  House  authorities  for 
possible  procedure  under  it.  Somerset  House  would  not  accept 
money  to  be  placed  to  the  credit  of  an  estate  on  account  of  probate 
duty — they  must  have  the  exact  amount  and  at  the  right  time,  and 
therefore  one  could  not  pay  money  into  Somerset  House  out  of  the 
policy-money  for  a  will  about  to  be  proved — they  could  only  do  so 
when  the  affidavit  went  in,  that  was  when  the  executors  or  adminis- 
trators, as  the  case  might  be,  were  finally  decided  upon.  Somerset 
House  would  accept  the  cheque  of  an  insurance  company,  so  that 
the  company  taking  an  affidavit  themselves  and  lodging  it  at 
Somerset  House  with  a  cheque  of  their  own,  would  have  the  will 
proved,  and,  he  thought,  get  a  perfect  receipt.  They  paid  in  the 
exact  amount  and  had  the  cancelled  cheque,  and  could  get  a  receipt 
on  the  policy  itself  from  the  proper  parties,  so  that  if  the  policy  was 
unencumbered,  and  bore  the  proper  clause  inserted  in  it  during  the 
lifetime  of  the  assured,  no  risk  could  be  run.  He  thought  it  would 
be  more  convenient  to  carry  out  the  arrangement  in  that  way  than 
by  the  system  of  trustees,  which  must  be  very  troublesome  and  to  a 
certain  extent  expensive.  As  to  the  aj^pointment  of  trustees  under 
the  Married  Women's  Property  Act,  he  thought  Mr.  Faulks  was  not 
quite  accurate  in  stating  that  in  order  to  avoid  stamp  duty  it  was 
required  to  be  made  at  the  date  of  tlie  policy.  He  had  the  authority 
of  Somerset  House,  given  a  year  or  two  ago,  for  saying  that  if  the 
appointment  was  the  first,  even  if  not  made  at  the  time  of  the  issue 
of  the  polic}',  it  did  not  require  a  stamp,  but  any  change  of  trustees 
would  require  a  stamp.  However,  it  did  not  always  follow  that  the 
Inland  Revenue  authorities  were  the  highest  or  most  trustworthy 
authorities  in  case  of  stamps,  because  he  had  found  them  contradict 
themselves  within  a  few  weeks,  and  they  were  always  liable  to  take  a 
diffiirent  view  at  some  future  time. 

Mr.  J.  E.  Faulks  said  that  what  he  had  stated  had  been  taken 
from  a  letter  written  last  year  by  the  Board  of  Inland  Revenue. 

Dr.  T.  B.  Sprague,  in  a  communication  to  the  President,  said 
that  when  a  mortgage  of  a  policy  had  been  executed  and  notified  to 
the  insurance  office,  he  held  that  the  office  might  be  satisfied  with 
evidence  that  the  charge  on  the  policies  had  been  paid  off,  and  that 
it  was  unnecessary  to  insist  on  having  a  formal  re-assignment  of  the 
policy.  What  risk  would  the  office  run  if  it  dispensed  with  a 
re-assignment?  The  case  seemed  to  him  to  come  under  the  head  of  the 
strictly  legal  requirements  which  the  office  might  waive  for  the 
purpose  of  saving  ti'ouble  and  expense  to  the  claimants.  When  a 
policy  had  been  thus  mortgaged,  and  the  loan  paid  off,  it  was  not 
necessary  for  the  office  to  see  that  the  mortgage  was  properly 
stamped,  and  that  was  true  whether  the  mortgage  deed  was  forth- 
coming or  missing.  The  case  considered  by  Mr.  Barrand,  where  a 
mortgage  of  a  policy  was  not  stamped  within  the  proper  time,  and, 
in  order  to  remedy  that,  a  second  assignment  in  the  same  terms  was 
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executed  and  dulj  stamped,  occurred  not  uncommonly.  Some  legal 
authorities  take  the  view  that,  the  policy  having  been  conveyed  by 
the  first  assignment,  there  was  nothing  left  to  be  conveyed  \>y  the 
second,  which,  therefore,  was  wholly  inoperative.  It  was  not  usual 
to  require  evidence  that  default  had  been  made  by  the  mortgagor 
when  the  mortgagee  applied  to  surrender  a  polic}'.  In  the  case  of  a 
bank  which  held  what  purported  to  be  an  absolute  assignment  of  a 
])olicy,  it  sometimes  happened  that  the  mortgagor  was  taken  bound 
to  pay  the  premivims,  and  this  raised  a  strong  presumption  that  the 
assignment  was  only  intended  as  a  security.  As  to  the  discharge  to 
be  taken  for  a  policy  under  the  Married  Women's  Property  Act, 
perhaps  the  strongest  objection  to  the  office  paying  direct  to  the 
beneficiaries  was,  that  it  rendered  itself  liable  to  see  that  the  proper 
duties  in  respect  of  the  policj'-money  were  paid  to  Government.  In 
connection  with  the  case  where  the  wife  named  in  the  policy  was  the 
sister  of  a  previous  wife  of  the  assured,  perhaps  the  most  material 
fact  was  that,  the  wife  being  legally  not  a  wife,  the  policy  was  not 
protected  from  creditors. 

The  Peesident  said  that  he  had  been  very  much  impressed  by  the 
practical  and  business-like  manner  in  which  the  author  had  dealt 
with  the  subject.  In  the  application  of  legal  principles  to  their 
ordinary  worlv  it  must  always  be  remembered  that  they  had  to  deal 
with  them  as  business  men,  who  must  not  merely  be  prepared  to  face 
reasonable  business  risks,  but  to  incur  them,  even  though  they  were 
compelled  to  traverse  legal  technicalities.  One  of  the  wisest  pieces  of 
advice  he  received  at  the  beginning  of  his  career  was  furnished  by  the 
solicitor  of  one  of  the  oldest  and  most  respected  companies,  who, 
when  a  case,  consisting  largely  of  legal  niceties,  was  submitted,  advised 
that,  as  a  lawyer,  he  would  require  the  office  to  enter  into  a  series  of 
requisitions;  but,  speaking  as  a  business  man,  he  would  distinctly 
counsel  them  to  pass  them  b}'. 

Mr.  Baeeand,  in  reply,  said  that  as  he  originally  wrote  the  paper 
he  had  stated  that  certain  acts  on  the  part  of  the  agent  were  in  direct 
opposition  to  their  instructions,  and  therefore  a  fortiori  beyond  the 
scope  of  their  authority,  but  in  talking  over  the  matter  with  a 
barrister  who  had  special  experience  in  agency  questions,  he  was  told 
that  an  act  might  be  in  direct  opposition  to  an  agent's  instructions, 
and  yet  by  no  means  without  the  scope  of  his  authoritj'.  The  agent's 
instructions  were  meant  for  his  guidance,  and  the  assured  was  not 
necessarily  concerned  with  them.  With  regard  to  assignment  and 
re-assignment,  he  had  taken  the  opinion  of  Alpe,  as  being  the  best 
authorit}',  who  took  the  view  that  the  application  of  the  exemption 
referred  to  was  only  to  deeds  executed  before  16  Ma}'  IS 88.  He 
had  been  told  that  Mr.  Buckley  took  an  opposite  view  to  himself 
on  a  certain  point  in  reference  to  voluntary  settlements,  but  his 
statement  had  been  taken  almost  word  for  word  from  the  latest 
edition  of  Williams  on  "Personal  Property",  who  quoted  two  very 
recent  cases  in  support  of  his  view.  He  had  taken  the  statement  that 
it  should  be  stated  in  a  "benefit  of  wife"  policy  that  the  wife  should 
only  take  in  the  event  of  her  surviving  her  husband,  as  otherwise  it 
would  jiass  under  her  wUl,  from  Mr.  Wolstonholme's  remarks  on  the 
Married  AVomen's  Property  Act.     He  was  prepared  to  admit  there 
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was  not  mucli  danger  in  reference  to  some  of  the  methods  of  dealing 
with  Finance  Act  policies,  but  his  contention  was  that  companies 
sliould  not  run  any  risk  when  there  was  a  method  at  hand  which 
would  answer  every  possible  purpose.  A  question  had  been  raised  as 
to  the  point  mentioned  in  the  paper  with  regard  to  one  deed  not 
having  been  stamped  within  the  proper  time,  and  another  deed  being 
executed  in  order  to  get  over  paying  the  penalty  on  the  first  deed. 
In  the  particular  case  where  Somerset  House  stated  they  had  no 
objection  to  the  company  expunging  from  their  books  recorded  notice 
of  the  first  assignment,  those  assignments  were  dated  this  year,  so 
that  it  might  be  considered  as  quite  free  from  limitations  as  to  the 
passing  of  the  Inland  lievenue  Act  of  1888.  In  the  offices  of  which 
he  had  experience,  it  was  usual  to  take  evidence  of  default.  He 
thought  the  strongest  objection  to  the  payment  to  beneficiaries  was 
that  the  company  might  not  get  a  proper  discharge,  and  might  have 
to  pay  again. 


MORTALITY   IN   THE   LIQUOR   TRADE. 
Investigation  bv  the  Associated  Scottish  Life  Offices. 

The  Associated  Scottish  Life  Offices  have  recently 
concluded  an  important  investigation  into  the  rate  of  mortality 
among  persons  engaged  in  the  sale  of  intoxicating  liquors^  and 
the  results  are  embodied  in  two  valuable  reports.  These,  through 
the  courtesy  of  the  Associated  Offices,  we  are  now  able  to  present 
to  our  readers.  They  are  prefaced  by  the  memorandum  of 
instructions  for  the  tilling  up  of  the  cards,  it  having  been  thought 
desirable  to  preserve  in  permanent  form  a  complete  history  of  tlie 
enquiry. 

Mr.  George  M.  Low,  a  member  of  the  Committee  of  Investi- 
gation, read  a  paper  on  "Extra  Risks"  on  11  February  1897, 
before  the  Actuarial  Society  of  Edinburgh,  in  which,  inter  alia, 
he  dealt  very  fully  with  the  subject  matter  of  these  reports,  and 
gave  mortality  tables  and  monetary  values,  deduced  from  the 
statistics.  This  paper  forms  No.  5,  Vol.  iv,  of  the  Transactions  of 
the  Society,  and  to  it  we  refer  our  readers. 

Ed.  J.I.A. 


First   IIeport   of  the    Committee   on   the   Mortality    among 
Persons  engaged  in  the  Sale  of  Intoxicating  Liquors. 

The  Managers,  at  their  meeting  on  9  July  1890,  appointed  us 
a  Committee  to  repoi't  as  to  the  necessarj''  arrangements  for  con- 
ducting an  investigation  of  the  mortality  experience  of  the  Offices  in 
regard  to  persons  engaged  in  the  sale  of  intoxicating  liquor. 
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The  object  of  such  an  investigation  is  to  determine  the  rates  of 
extra  premium,  if  any,  that  should  be  charged  for  insuring  the  lives 
of  Hotel-keepers,  Publicans,  and  others  engaged  in  the  sale  of 
intoxicating  liquor  by  retail ;  the  mortality  that  has  been  experienced 
among  such  persons  being  for  this  purpose  compared  with  the  general 
mortality  experience  of  assured  lives. 

It  is  obvious  that,  if  the  investigation  is  to  be  of  practical  value, 
the  observations  to  be  embraced  in  it  ought  not  to  apply  to  a  set  of 
circumstances  materially  differing  fi'om  those  which  are  likely  to 
prevail  in  the  future.  Considerable  changes  have  taken  place  in 
recent  times  in  the  state  of  the  laws  regulating  the  sale  of  intoxicants, 
and  some  of  these  may  reasonably  be  supposed  to  have  favourablj' 
influenced  the  health  and  longevity  of  persons  engaged  in  the 
trade. 

In  Scotland  the  Licensing  Laws  have  remained  practically 
unaltered  in  their  essential  features  since  the  passing  of  the  Forbes 
Mackenzie  Act  in  1853,  which  put  a  stop  to  the  sale  of  intoxicating 
drink  by  Grocers  for  consumption  on  the  premises  ;  and,  by  the  terms 
of  its  certificates,  shut  up  all  public-houses  on  Sundays,  and  enforced 
their  being  closed  from  eleven  o'clock  at  night  until  eight  o'clock  in 
the  morning  on  other  days.  Recently  the  Licensing  authorities  in 
man}'  districts  have  availed  themselves  of  the  discretion  given  by  an 
Act  of  1887  to  close  public-houses  at  ten  o'clock. 

Any  restriction  of  the  hours  of  sale — particularly  of  the  night 
hours — is  likely  to  have  a  beneficial  efi'ect,  from  the  insurance  point 
of  view.  The  last  hour  of  the  day's  work  is  probably  more  prejudicial 
than  any  other  to  men  engaged  in  public-houses.  Their  physical 
energies  are  then  at  the  lowest  point,  while  the  state  of  the 
atmosphere  they  have  to  breathe  is  probably  at  its  maximum  of 
impurity — heated  by  gas,  and  laden  with  accumulated  exhalations  and 
fumes  of  liquor.  Those  are  precisely  the  conditions  most  likely  to 
excite  a  craving  for  stimulants,  and  to  favour  the  development  of 
disease.  In  view  of  the  apparent  tendency  to  close  the  public-houses 
at  an  earlier  hour,  it  may  be  assumed  that,  if  no  new  unfavourable 
conditions  arise,  an  extra  premium  calculated  on  the  basis  of  past 
experience  will  be  at  least  sufficient  for  the  future. 

In  England,  the  Licensing  Laws  have  undergone  more  recent 
modification.  The  Wine  and  Beer  Houses  Act  of  1869,  and  the 
Licensing  Acts  of  1872  and  1874,  introduced  important  features, 
among  them  the  existing  regulations  for  closing,  and  the  establishing 
a  standard  of  value  for  licensed  premises,  a  measure  adopted 
apparently  with  the  object  of  keeping  the  trade  in  the  hands  of  a 
better  class  of  men.  These  Acts  also  give  very  wide  powers  to  the 
police,  of  entering  and  inspecting  licensed  premises  at  all  times. 

Licensed  premises  in  England  must  now  be  closed  in  rural  districts 
at  ten  o'clock  and  in  towns  at  eleven  o'clock ;  the  sale  of  liquor  after 
those  hours  being  prohibited,  save  in  the  case  of  Hotels  and  Inns,  to 
persons  lodging  in  the  premises.  In  the  Metropolis,  licensed  premises 
may  be  kept  open  until  midnight.  It  would,  accordingly,  be  useful  to 
ascertain,  if  possible,  whether  the  mortality  among  Publicans  and 
their  assistants  is  greater  in  London  than  in  the  Provinces.  It  seems 
to  us,  however,  that  a  positive  opinion  cannot  be  formed  as   to  the 
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practicability  o£  this  branch  of  enquiry,  until  it  is  seen  what  is  the 
extent  and  exact  nature  of  the  experience  that  can  be  contributed  by 
the  Offices  taking  part  in  the  investigation. 

Permission  to  sell  liquor  within  certain  hours  on  Sundays  is  a 
peculiarity  of  the  English  law. 

In  Ireland,  an  important  change  was  introduced  when  the 
Licensing  Act  of  IsTl  was  passed,  which  had  the  effect,  among  other 
things,  of  closing  all  licensed  premises  at  ten  p.m.  A  further  change, 
perhaps  of  less  importance,  was  introduced  in  1S77  by  Mr.  Meldon's 
Act,  which  shut  up  public-houses  in  Ireland  on  Sundays.  A 
peculiarity  of  Irish  Licensing,  as  distinguished  from  English  and 
Scotch,  appears  to  be  that  public-house  licenses  are  generally  held  by 
shopkeepers,  the  bar  being  an  adjunct  of  the  ordinary  business 
premises.  On  the  other  hand,  there  are  in  Ireland  a  class  of  "  Spirit 
Grocers",  selling  liquor  for  consumption  off  the  premises  only, 
and  corresponding  in  some  degree  to  the  "  Licensed  Grocers  "  in 
Scotland. 

So  far  as  Scotland  is  concerned,  it  would  appear  that  the  year 
18-53  is  a  suitable  date  from  which  to  commence  the  investigation. 
In  England,  circumstances  have  so  altered  since  1872,  that  it  would 
seem  most  suitable  to  commence  from  that  date  ;  and,  similarly,  in 
Ireland,  the  year  1S7-1  would  seem  to  be  the  proper  date  to  start  from. 

AVe  therefore  recommend  that  the  investigation  begin  as  from  the 
year  1853  ;  that  is  to  say,  that  the  Offices  be  requested  to  furnish 
particulars  regarding  lives  insured  in  all  three  countries  since  that 
year,  the  intention  being  that  the  experience  since  1872  in  England, 
and  1874  in  Ireland,  shall  be  afterwards  investigated  separately. 

Undoubtedly,  the  experience  would  be  all  the  more  valuable  if  a 
sufficient  body  of  statistics  could  be  got  relating  to  persons  who  have 
entered  the  trade  since  the  dates  above  mentioned.  If  the  informa- 
tion were  available,  it  would  be  important  also  to  ascertain  how  the 
extra  mortality  varies  according  to  the  age  at  which  individuals  have 
entered  the  trade,  and  the  length  of  time  they  have  been  engaged  in 
it.  It  seems  highly  probable  that  men  who  have  grown  up  in  the 
business,  or  who  have  been  for  a  long  time  accustomed  to  dispense 
liquor,  and  have  passed  through  that  experience  without  injury  to 
their  health,  and  without  acquiring  the  habit  of  over-indulgence,  are 
less  likely  afterwards  to  succumb  to  the  adverse  influences  and 
temptations  by  which  they  are  surrounded.  If  this  was  clearly 
established,  a  distinction  might  be  made,  in  the  matter  of  extra 
premium,  between  such  cases  and  those  of  persons  tclio  have  neicly 
entered  the  trade.  We  feel  that  the  data  necessary  for  the  complete 
investigation  of  this  point  are  not  to  be  found  in  the  records  of 
Insurance  Offices  ;  but  we  wish  to  take  the  opinion  of  the  Managers 
as  to  whether  information  can  be  got  respecting  the  length  of  time 
the  lives  have  been  engaged  in  the  business  of  selling  Hquor. 

The  data  for  the  investigation  should  be  collected,  as  usual,  on 
cards.  We  think  that  those  Offices  which  have  already  taken  out 
their  experience  of  this  class  of  lives  should  be  invited,  in  the  first 
instance,  to  send  in  their  own  cards,  as  already  prepared,  and  it  will 
then  be  seen  whether  it  is  possible  to  utilize  these  without  re-writinof. 
A  form  of  card  to  be  furnished  to  those  offices  whose  experience  has 


348  Mortality  in  the  Liquor  Trade.  [April 

not  already  been  taken  out,  will  be  adjusted  by  the  Committee.     It 
is  proposed  that  the  cards  shall  contain  the  following  particulars : — 

Name.  Date  of  Birth  (or  Age  at  Entry). 

Designation.  Date  of  Entry. 

Place.  Date  of  Exit. 

English,  Scotch,  or  Irish.  Mode  of  Exit. 

Sum  Assured.  Cause  of  Death. 

Designation. — This  will  be  stated  on  the  card,  in  each  case,  as  it 
appears  in  the  Company's  books. 

We  think  it  desirable  that,  in  arranging  the  material  for  the 
investigation,  the  lives  should  be  divided  into  appropriate  groups, 
according  to  the  nature  of  their  connection  with  the  sale  of  liquor. 
The  distinctions  drawn  by  the  Forbes  Mackenzie  Act  suggest  a 
convenient  form  of  classification,  namely :  (1)  Hotel-keepers  and 
Inn-keepers ;  (2)  Publicans ;  and  (3)  Licensed  Grocers.  This 
classification,  bowever,  is  not  in  all  respects  satisfactory.  For 
example,  an  Inn  is,  in  many  cases,  hardly  distinguishable  from  an 
Hotel  of  fairly  good  class  ;  but  in  man^-  places  the  Inn  is  to  all  intents 
and  purposes  merely  a  public-house.  In  this  view,  the  effect  of 
grouping  Inn-keepers  and  Hotel-keepers,  therefore,  would  be  to 
credit  the  Hotel-keepers  with  a  portion  of  the  mortality  that  ought 
rather  to  go  to  the  account  of  the  Publicans.  It  will  have  to  be 
considered  whether  Hotel-keepers  and  Inn-keepers  should  be 
embraced  in  one  group,  or  whether  the  latter  should  be  placed  in  a 
class  by  themselves,  or  grouped  with  the  Publicans. 

Under  the  head  of  "  Publicans  "  will  be  included  Licensed 
Victuallers,  Wine  and  Spirit  Merchants  (assumed  to  be  retail 
dealers),  and  generally  all  persons  whose  occupation  consists  in 
selling  drink  for  consumption  on  the  premises.  Some  difficulty  may 
be  anticipated  in  determining,  from  the  designations  furnished  by 
the  assured,  who  are  and  who  are  not  "  Licensed  Grocers."  In 
Scotland,  the  majority'  of  Grocers  do  take  licenses,  so  that  a  person 
described  simply  as  a  "Grocer"  is  more  likely  than  not  to  be  a 
"  Licensed  Grocer",  but  there  is  the  possibility  that  he  may  not  be. 
In  Ireland,  a  person  of  the  same  designation  is  not  unlikely  to  be  also 
a  Publican.  In  England,  on  the  other  hand,  comparatively  few 
Grocers  seem  to  hold  licenses  of  any  kind  to  sell  liquor.  After 
getting  the  cards,  we  may  perhaps  see  some  way  of  overcoming  this 
difiiculty.  But  this  is  a  point  on  which  we  should  be  glad  to  have 
the  opinion  of  the  jNIanagers.  In  the  meantime,  however,  we  suggest 
that  the  enquiry  should  extend  to  all  Grocers  in  Scotland  and 
Ireland  insured  with  the  Offices  since  1853,  but  should  not  embrace 
Grocers  in  England,  unless  where  these  are  known  to  have  been 
licensed. 

When  the  lives  of  Publicans,  &c.,  have  been  extra-rated,  on 
account  of  family  or  personal  defects,  we  think  that  this  fact  should 
be  noted  on  the  card,  so  that  the  mortality  among  this  class  of  lives 
mav  be  separately  investigated,  if  thought  desirable. 

Date  of  BirtJi. — We  shall  be  glad  to  have  the  opinion  of  the 
Manao-ers  as  to  whether  it  will  be  more  convenient  to  furnish  the 
"  Date  of  Birth  "  or  the  "  Age  at  Entry." 


1897.]  Mortality  in  the  Liquor  Trade.  249 

We  think  that  Offices  should  not  be  asked  to  state  whether  or 
not  extra  premium  for  occupation  has  been  required  in  particular 
cases,  nor  as  to  the  rate  of  extra  charged.  But,  for  completeness, 
information  should  be  given  as  to  the  eases  in  which  the  extra 
premium  charged  has  been  taken  off  on  the  occupation  being  given 
up  ;  and  we  wish  for  the  opinion  of  the  Managers  as  to  whether  this 
information  may  be  expected  from  the  Offices. 

T.  B.  SPRAGUE. 
DAVID  DEUCHAR. 
GEO.  M.  LOW. 
20  November  1890. 


At  the  Special  Meeting  of  Managers,  held  on  2G  November 
1S90,  the  above  Report  was  read  and  adopted,  and  it  was  resolved 
that  it  be  printed  and  circulated  among  tlie  Offices. 

The  following  questions  suggested  by  the  Report  were  con- 
sidered : — 

1.  Can  information  be  got  respecting  the  length  of  time  that 

the  various  lives  have  been  engaged  in  the  business  of 
selling  liquor  ? 

2.  Can    any  means  be  taken  to  determine    whether  a  person 

described    as    a   "  Grocer "    is,    or    is    not,    a    Licensed 
Grocer  ? 

3.  Will  it  be  more  convenient  to  the  Offices  to  furnish  the  Age 

at  Entry,  rather  than  the  Date  of  Birth  ? 

4.  Can  the  Offices  give  information  as  to  the  cases  where  an 

extra  premium  charged  for  the  occupation  of  a  Liquor 
Seller  has  been  taken  off  on  the  trade  being  given  up  ? 

It  appeared  from  statements  made  by  several  of  the  Managers 
that  their  proposal  papers  contain  information  on  some  or  all  of 
these  points,  but  other  Offices  would  not  be  able  to  give  information 
without  making  special  inquiry  of  their  agents,  and  the  result  of 
this  would  be  doubtful.  It  was  agreed  that  the  contributing  Offices 
be  requested  to  give  such  information  on  the  above  points  1,  2,  and 
4,  as  is  contained  in  the  proposal  papers,  and  that  the  Dates  of 
Birth  should  be  given,  and  not  merely  the  Ages  at  Entry. 

It  was  further  agreed  that  the  investigation  should  include 
Travellers  in  the  Wine,  Spirit,  and  Beer  trades. 

It  was  then  remitted  to  the  Committee  to  take  the  necessary 
steps  to  have  the  investigation  commenced. 
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NOTKS    FOB   THE    GUIDA-NCE   OF    PeRSOS  EXTRTJSTED  WITH  FILLING 

UP  THE  Cards  for  the  Investigation  of  the  Mortality  among 
Persons  engaged  in   the  Sale  of  Intoxicating   Liquors. 

1.  The  Investigation  is  to  cover  the  period  between  1  January 
1854  and  31  December  1890,  and  to  be  confined  to  Assurances 
eflFected  between  those  two  dates. 

2.  It  is  to  include  all  Assurances  on  the  lives  of  persons  engaged 
in  the  following  occupations,  whether  an  extra  premium  on  account 
of  occupation  has  been  charged  or  not,  namely  : — 

Hotel-Keepers,  Inn-Keepers,  Publicans,  Licensed  Victuallers, 
Wine  and  Spirit  Merchants  (Retail)  ; 

and,  generally,  all  persons  whose  occupation  consists  in  selling  drink 
for  consumption  on  the  premises  :  also 

Grocers  in  Scotland  and  Ireland  (unless  known  to  be  unlicensed 
Gi-rocers),  Licensed  Grocei-s  in  England  (when  known  to  be 
such),  Travellers  in  the  Wine,  Spirit  and  Beer  Trades. 

3.  In  cases  where  a  life  has  been  insured  more  than  once,  a  cai'd 
will  be  written  for  each  Policy. 

4.  Xame. — The  surname  to  be  written  first,  followed  by  the 
Christian  name  in  full. 

5.  Designation. — This  to  be  given  as  it  appears  in  the  Company's 
papers.  In  the  case  of  Grocers,  known  to  be  licensed  for  the  sale  of 
liquor,  the  word  "Licensed"  to  be  added,  within  brackets,  after  the 
designation  "  Grocer." 

G.  Place. — The  name  of  the  town,  village,  or  locality,  to  be 
given,  Avithout  further  particulars ;  but  as  this  may  not  always 
indicate  in  what  division  of  the  Kingdom  the  life  resides, — 

7.  The  letter  "  E  ",  "  S  ",  or  "I",  as  the  case  may  be,  to  be 
written  after  the  words  "  English,  Scotch,  or  Irish." 

8.  Age  at  Entry,  Age  at  Exit,  and  Duration  of  Policy,  are  not 
to  be  filled  in  by  the  Contributing  Oflices. 

9.  Mode  ofExit.—lnsQvt  "D"  for  dead,  "T"  for  surrendered, 
lapsed,  expu-ed,  or  terminated  otherwise  than  by  death.  If  in  force 
at  31  December  1890,  make  a  horizontal  stroke  — . 

10.  Cause  of  Death. — This  to  be  given  in  full,  as  it  appears  in 
the  Registration  Certificate. 

11.  E.OW  long  in  Liquor  Trade  ichen  Assured.^ — It  is  not 
expected  that  this  information  will  be  available  in  the  majority  of 
cases ;  but  it  is  requested  that  the  information  may  be  given  when 
contained  in  the  proposal  papers. 

12.  If  left  the  Trade  and  Extra  remitted. — The  object  here  is 
to  note  those  cases  in  which  an  extra  rate  charged  for  the  occupation 
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has  been  taken  off  on  account  of  the  assured  giving  up  his  connection 
with  the  trade.  This,  however,  is  not  to  interfere  with  the  filling-up 
of  the  card  as  to  the  subsequent  death,  exit,  or  existence  of  tbe  life. 

18.  If  extra-rated  for    other   causes   than   occupation. — Note 
here  the  rate  of  extra  (or  addition  to  the  age)  and  the  cause. 

14  January  1891. 


Form  of  Card  used  in  this  Investigation. 
FRONT. 


No. 


Name 

Designation .... 

Place 

English,  Scotch,  or  Irish . 


Date  of  Birth 
,,         Entry 
Exit 


18.. 
18. 
18. 


Age  at  Entry 

„      Exit 

Duration  of   Policy. 
How  written  ofE 


If 

extra 

rated  for  other  causes 

than 

occupation 

Cause  of  Death 
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BACK. 


How  long  in  Liquor  Trade  when  assured 


If  left  the  Trade,  and  extra  remitted 


Second  Report  of  the  Committee  on  the  Mortality  among 
Persons  engaged  in  the  Sale  of  Intoxicating  Liquors. 

The  Committee  were  appointed  on  9  July  1890,  and,  at  a  meeting 
of  the  Association  on  26  November  of  the  same  year,  they  submitted 
their  first  Report,  which  was  afterwards  printed  and  circulated 
among  the  Members  of   the  Association.     Appended   to   the    print 
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is  a  statement  as  to  certain  questions  that  were  considered  at  the 
meeting  referred  to. 

The  Investigation  having  now  been  completed,  the  Committee 
beg  to  present  their  Report  upon  its  results. 

Except  one  Office,  whose  practice  had  been  to  decline  insurances 
on  the  lives  of  persons  retailing  liquor,  all  the  Offices  in  the 
Association  contributed  their  experience. 

The  Investigation  covered  the  period  between  1  January  1854 
and  .31  December  1890,  and  was  confined  to  Assurances  effected 
between  those  dates. 

The  Committee  prepared  and  issued  in  printed  form  "  Xotes  for 
the  guidance  of  persons  entrusted  with  filling  up  the  cards."  Thev 
beg  to  refer  to  those  Xotes  for  details  as  to  the  manner  in  which  the 
experience  was  collected. 

With  regard  to  the  questions  considered  by  the  Association  on 
26  November  1890,  the  Committee  found  that  the  Offices  could  not 
in  any  substantial  number  of  cases  give  information  as  to  how  long 
the  lives  had  been  engaged  in  the  business  of  selling  liquor,  nor  as  to 
the  remission  of  extra  premium  on  the  trade  being  given  up.  The 
Committee  state  further  on  in  this  Eeport  how  they  have  dealt  with 
lives  described  as  "  Grocers." 

In  preparing  the  "Notes"  above  mentioned,  the  Committee 
found  it  necessary  to  extend  the  classification  of  occupations 
suggested  in  their  first  Eeport ;  and,  when  the  cards  came  to  be 
arranged,  they  found  it  necessary  to  adopt  a  still  wider  range  of 
designations,  in  order  to  deal  satisfactorily  with  the  lives  embraced  in 
the  observations. 

For  the  purpose  of  comparing  the  mortality  in  the  various 
groups  viiih.  that  of  a  standard  Table,  calculations  were  made  of  the 
"  Expected  Deaths"  by  the  H^^  Table  of  Mortality.  The  following 
are  the  results  arrived  at,  the  various  classes  (except  the  "  Miscel- 
laneous") being  arranged  in  the  order  in  which  their  rates  of 
mortality  exceed  those  shown  by  the  standard  Table : — 
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1 

..__           1 

Annual  Mobtality      | 

No. 

of 

Lives. 

Exposed 
to 

Average 

L.. 

PER-CEST 

Male  Lites 
1.  Beer  Sellers    .     . 

Risk 

Duration 
of  Risk 

Actual 

Expected 

.\etual 
3-68 

Expected 
1-59 

Difference 

63 

462 

7-3 

17 

7-33 

2-09 

2.  Publicans  .     .     . 

1,761 

15,009 

8-5 

430 

235-37 

2-86 

1-56 

1-30 

3.  Inn-keepers    .     . 

911 

10,757 

11-4 

306 

198-44 

2-84 

1-84 

1-00 

4.  Hotel-keepers     . 

979 

8,033 

8-2 

204 

125-34 

2-54 

1-56 

-98 

5.  Wine  sind  Spirit 

Mereluints,Eng- 

land     .... 

149 

1,578 

10-6 

40 

25-17 

2-53 

1-59 

•94 

6.  Licensed  Grocers, 

Ireland 

255 

2,019 

7-9 

46 

2913 

2-28 

1-44 

•84 

7.  Licensed  Goocers, 

Scotland  .     .     . 

713 

5,915 

8-3 

102 

74-93 

1-72 

1-26 

•46 

S.  Wine  Merchants, 

Scotland  .     .     . 

130 

1,362 

10-5 

23 

17-80 

1-69 

1-31 

•38 

9.  Grocers,    Ireland 

502 

5,723 

11-4 

96 

90-95 

1-68 

1-59 

•09 

10.  Grocers,  Scotland 

2,077 

20,771 

10-0 

250 

258-66 

1-20 

1-25 

-   -05 

11.  AVinc  Merchants, 

Eno:land  .     .     . 

140 

1,496 

10-7 

23 

24-33 

1-51 

1-63 

-    -09 

12.  Travellers     in 

Liquor  Trades  . 

133 

862 

6-5 

7 

10-19 

-81 

1-18 

-   -37 

13.  Miscellaneous 
Total  Male  Lives 

575 

5,228 

91 

80 

71-36 

1-53 

1-37 

•16 

8,418 

79,215 

9-4 

1,624 

1,169-00 

205 

1-47 

0-58 

Female  Lives. 

1.  Hotel-keepers     . 

154 

1,309 

8-5 

35 

25-52 

2-67 

1-95 

•72 

2.  Inn-keepers    .     . 

131 

1,410 

10-8 

42 

35-80 

2-98 

2-54 

•44 

3.  Wives  of  Liquor 

Sellei-s      .     .     . 

141 

1,234 

8-8 

21 

18-02 

1-70 

1-46 

•24 

4.  Publicans  .     .     . 

116 

1,035 

8-9 

18 

20-60 

1-74 

1-99 

-   ^25 

5.  Grocers     .     .     . 
Total  Female  Lives 

92 

868 

9-4 

16 

18-61 

1-84 

2-14 

-   ^30 

634 

5,856 

9-2 

132 

118-55 

2-25 

2-02 

023 

With    reference    to    the    various    classes    in    this    Table,    the 
Committee  have  to  make  the  following  observations. 

No.  1.  "Beer  Sellers"  were  grouped  by  themselves,  as  it  was 
thought  possible  that  this  class  might  show  a  rate  of 
mortality  different  from  that  of  ordinary  Publicans,  and 
this  is  seen  to  be  the  case.  The  death-rate  as  here  shown 
is  very  high,  being  more  than  double  the  tabular  rate  ;  and 
although  the  group  is  a  small  one — only  63  lives,  among 
whom  were  17  deaths — thei-e  can  be  no  doubt  that  lives  of 
this  class  are  extra  hazardous. 

No.  2.  Under  the  head  of  "  Publicans  "  are  grouped  Licensed 
Victuallers,  "Wine  and  Spirit"  Merchants,  known  or 
assumed  (as  mentioned  below)  to   be  retail   dealers,  and. 
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generally,  all  persons  whose  occupation  appeared  to  consist 
in  selling  drink  for  consumption  on  their  premises.  It  was 
not  found  practicable  to  ascertain,  separately,  the  rates  of 
mortalit}'  among  Publicans  in  London  and  in  the  Provinces, 
as  suggested  in  the  Committee's  first  Report. 

No.  3.  "  Inn-keepers." — This  group  embraces  Inn-keepers  in 
England  and  Scotland  only,  the  designation  being, 
apparently,  not  used  in  Ireland. 

No.  4.  "  Hotel-keepers." — This  includes  all  persons  so  described, 
whether  in  England,  Scotland,  or  Ireland. 

Nos.  5,  8,  and  II. — The  designation  "  Wine  and  Spirit  Merchant" 
being  often  used  by  retail  dealers  (though  not  so  frequently 
in  England  as  in  Scotland),  the  Committee  had  to  consider 
wliich  of  the  persons  so  describing  themselves  should  be 
regarded  as  wholesale,  and  which  as  retail,  dealers.  They 
decided  to  place  the  Engli-sh  "  Wine  and  Spirit"  Merchants 
in  a  group  by  themselves,  but  to  put  the  Scotch  lives  bearing 
that  designation  among  the  general  class  of  "Publicans", 
with  this  exception,  that  persons  insured  for  £1000  or 
upwards,  in  either  country,  were  included  in  the  class  of 
"  Wine  Merchants  ",  as  being,  probably,  wholesale  dealers. 

The  Committee  think  it  may  be  fairly  inferred  from  the 
results  shown  in  the  Table — (1)  That  a  wholesale  Wine 
Merchant  is  not  exposed  to  extra  hazard  by  his  occupation  ; 
(2)  That  the  bulk  of  the  English  "  Wine  and  Spirit  " 
Merchants,  included  in  these  observations,  were  probably 
retail  dealers  ;  and  (3)  That  among  the  130  Wine  Merchants 
in  Scotland  were  probably  included  a  number  of  retail 
dealers. 

Nos.  6,  7,  9,  and  10. — In  many  eases  it  was  not  possible  to 
ascertain  whether  a  person  described  as  a  "  Grocer "  was, 
or  was  not,  licensed  to  sell  intoxicating  liquor  by  retail.  It 
was  therefore  thought  advisable  to  put  the  "  Licensed 
Grocers"  and  the  "Grocers"  in  different  groups,  so  that 
■  the  mortality  among  them  might  be  separately  ascertained. 
Apparently  licensed  grocers  in  Scotland,  selling  liquor  for 
consumption  off  the  premises  only,  are  subject  to  an  extra 
rate  of  mortality  ;  and  licensed  grocers  in  Ireland,  who  sell 
for  consumption  on  the  premises,  are  subject  to  a  rate  of 
mortality  higher  than  that  of  the  Scotch  licensed  grocer, 
but  lower  than  that  of  the  retail  dealer  who  sells  liquor 
only.  The  grocer  who  does  not  sell  liquor  is,  apparently,  an 
average  risk. 
No.  12.  It  is  an  unexpected  result  that  the  number  of  deaths 
among  the  133  "  Travellers  "  engaged  in  the  Liquor  Trade, 
has  proved  to  be  below  the  expected  number  by  the  H^^ 
Table  ;  but  the  whole  number  exposed  to  risk  is  so  small, 
that  no  practical  conclusion  can  safely  be  deduced  from  the 
figures. 
No.  13.  There  were  a  number  of  lives  which,  on  consideration, 
the  Committee  did  not  see  their  way  to  place  in  groups  by 
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themselves  for  the   purpose  of  investigation,  nor  to  class 
among  other  lives  so  grouped,  namely  : — 


English  Grocers  (Licensed  and  Unlicensed) 

156 

Restauraut-keepers 

124 

Waiters 

75 

Brewers  and  Distillers      .... 

73 

^Yine  and  Spirit  Merchants  (Ireland) 

26 

Wine  Merchants  (Ireland) 

24 

Proprietoi's  of  Licensed  Houses 

19 

Canteen  Stewards 

18 

Brewers'  Agents 

16 

Brewers'  Clerks  and  Collectors 

11 

Bottlers 

6 

Cellarmen 

5 

Ships'  Stewards 

5 

Other  designations 

17 

575 

These  were  all  included  under  the  head  of  "  Miscellaneous." 
In  this  class  the  mortality  is  about  10  pev-cent  in  excess  of 
the  tabular  rate. 

It  is  remarkable  that  Female  Publicans  and  Female  Grocers  show 
a  very  favourable  rate  of  mortality,  while  the  wives  of  Liquor  Sellers 
show  a  small  extra  mortality  ;  but  in  each  of  these  classes  the  number 
exposed  to  risk  is  small.  The  mortality  among  Female  Inn-keepers 
and  Female  Hotel-keepers,  compares  favourably  with  that  among 
Male  lives  engaged  in  those  occupations.  Taking  a  general  view  of 
the  figures,  there  seems  to  be  no  doubt  that  the  extra  risk  in  the  case 
of  Females,  engaged  directly  or  indirectly  in  the  sale  of  liquor,  is  not 
so  great  as  in  the  case  of  Males  of  corresponding  occupations. 

For  the  purpose  of  considering  Eates  of  Extra  Premium,  Classes 
9  to  13  in  the  above  Table  may  be  put  out  of  consideration.  Class  8 
may  also  be  left  out  of  account,  if  the  views  suggested  above  as  to 
the  mortalitv  among  AVholesale  Wine  Merchants  are  considered  to  be 
well  founded.  In  the  absence  of  more  extended  information,  all  that 
can  be  said  as  to  Class  1  (Beer  Sellers)  is  that  special  caution  should 
be  exercised  in  admitting  such  lives,  if  they  are  not  charged  a  higher 
rate  of  extra  Premium  than  Publicans. 

The  figures  in  the  above  Table  relating  to  the  three  important 
groups  of  Publicans,  Inn-keepers,  and  Hotel-keepers,  are  as  follows : 


• 

Annual  Mortality  per-cext 

Extra  Mortality 
per-cent 

Actu.al 

Expected 

Publicans         .... 
Inn-keepers     .... 
Hotel-keepers 

2-86 
2-84 
2-54 

1-56 
1-84 
1-56 

1-30 

1-00 

•98 

Those  relating  to  Licensed 

Grocers  are: 

In  Scotland     .... 
In  Ireland        .... 

1-72 

2-28 

1-26 
1-44 

•46 

•84 
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It  is  to  be  observed,  however,  that  the  extra  risk  is  not  the  same 
at  all  periods  of  life.  It  appears,  from  an  analysis  of  the  figures, 
that  under  the  age  of  25  (where,  however,  the  numbers  exposed  to 
risk  are  very  small),  and  again  from  the  age  of  65  onwards,  when  the 
special  risks  of  occupation  have  been  safely  gone  through,  the  death- 
rate  is  practically  normal.  During  the  active  period  of  life,  from  25 
to  65,  the  extra  rates  of  mortality,  calculated  for  decennial  periods, 
are  as  follows : 


Ages 

Publicans 

Inn-keepers 

Hotel-keepers 

25-34 

•62 

•59 

•84 

35-44 

1-48 

1-13 

1^48 

45-54 

1"55 

•89 

•90 

55-64 

1-54 

•70 

•71 

Considering  the  close  agreement  between  the  rates  of  mortality 
of  Inn-keepers  and  Hotel-keepers,  as  shown  in  the  foregoing  Tables, 
and  considering  that  there  is  no  clear  distinction  between  the  two 
occupations,  the  Committee  are  of  opinion  that,  for  practical  purposes, 
the  lives  of  persons  described  as  "  Inn-keepers  "  and  as  "  Hotel- 
keepers  "  may  be  grouped  together.  They  have  accordingly,  in 
framing  further  Tables,  formed  the  three  classes  above  mentioned 
into  two,  namely :  (1)  Publicans,  and  (2)  Inn-keepers  and  Hotel- 
keepers.  Mortality  Tables  have  been  constructed  for  those  two 
classes,  and  have  been  roughly  graduated  by  a  graphic  process.  The 
following  is  a  comparison  of  the  resulting  Eates  of  Mortality  (ga-))  at 
quinquennial  ages,  with  the  corresponding  rates  of  the  H^^  Table : 


Age 

H^i 

Annual  Mortality  per-cekt  {qx) 

Publicans 

Inn-keepers  and 
Hotel-keepers 

(1) 

& 

(3) 

(3) -(2) 

(4)                  (4) -(2) 

25 

•66 

I^IS 

•52 

125 

•59 

30 

•77 

1^48 

•71 

1-60 

•83 

35 

•88 

2-08 

1^20 

1^90 

102 

40 

1-03 

2-59 

1-56 

2-21 

1^18 

45 

1'22 

2-86 

1^64 

2-51              1^29       i 

50 

1-60 

3^08 

1^48 

2-72 

1^12 

55 

2-10 

3-67 

1-57 

314 

1^04 

60 

2-97 

4^59 

1^62 

3^76 

•79 

65 

434 

5^30 

•96 

4^80 

•46 

70 

6-22 

6^09 

-•13 

652 

•30 

i 

The  variation  in  the  Rates  of  Mortality  has  been  investigated  in 
another  aspect,  namely,  as  regards  the  length  of  time  the  lives  had 
been  under  observation.  The  following  Table  shows  the  total 
mortalitv  in  the  above  two  classes,  divided  into  sections  according  to 
the  duration  of  the  Policies  : — 
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Duration  (Years) 

Exposed  to  Risk 

Died 

Expected 
Deaths 

Extra 
Mortality 
per-ceiit 

0-  5 

6,511 

121 

69-0 

•80 

5-10 

3,721 

115 

49-6 

1-76 

10-20 

3,620 

138 

71-3 

1-84 

20  aud  over 

1,157 

56 

45-6 

•90 

Total 

15,009 

430 

235-5 

1-30 

Inn-lceepers  and  Hotel-Tieepers 

0-  5 

7,468 

126 

82-8 

•58 

5-10 

4,570 

136 

64-2 

1-51 

10-20 

4,890 

162 

100-7 

1-25 

20  and  over 

1,862 

86 

76-0 

•54 

Total 

18,790 

510 

323-7 

•99 

It  will  be  noted  that,  in  this  comparison,  as  well  as  in  the  preceding 
comparisons  by  Ages  without  reference  to  the  duration  of  the 
Policies,  the  extra  rate  of  mortality  increases  up  to  a  certain  point  and 
then  diminishes.  As  shown  in  the  comparison  b}'  Ages,  it  finally 
disappears.  These  variations  appear  strongly  to  support  the  view 
suggested  in  the  Committee's  first  Report,  that  the  extra  risk  is 
materially  dependent  on  the  length  of  time  for  which  the  lives  have 
been  exposed  to  the  adverse  influences  and  temptations  of  their 
business.  Probably  in  reference  to  this,  as  well  as  to  age  and 
to  duration  of  Assurance,  the  extra  risk  increases  to  a  maximum  and 
then  diminishes. 

In  their  first  Report  the  Committee  also  suggested  the  possibility 
that  the  legislation  of  1872  might  be  found  to  have  had  some  effect 
in  diminishing  the  extra  rate  of  mortalit}'  among  Liquor  Sellers  in 
England.  To  determine  this,  the  mortality  among  English  Publicans, 
Inn-keepers,  and  Hotel-keepers,  was  separately'  ascertained  for  the 
period  before  and  the  period  subsequent  to  the  date  mentioned. 
The  following  are  the  results  : — 


England 
only 

1854-1872 

1873-1890 

^;°-    Exposed 
Lives'  t°  "^k 

Died 

1  Extra 

Ex-    1   Mor- 

pectedi  tality 

Deaths     per- 

1    cent 

i                 1 

^;-ef  Ksf  i>-^ 

Ex- 
pected 
Deaths 

Extra 
Mor- 
tality 
per- 
cent 

Publicans  .     . 
Inn-keepers    . 
Hotel-keepers. 

Total    .     . 

330 
429 
139 

1,959 

2,881 

635 

54 
65 
18 

25-8 

40-5 

8-0 

1-44 

•85 
1-57 

502 
267 
352 

2,758 
1,688 
1,974 

70 
40 
52 

34-8 
21-2 
24-3 

1-27 
1-11 
1-40 

898    5,475 

137 

74-3 

114 

1,121 

6,420 

162 

80-3 

1-27 
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The  Committee  do  not  consider  the  difference  between  the  results 
of  the  two  periods  sufficiently  decided  to  affect  materially  the 
conclusions  that  may  be  drawn  from  the  statistics  taken  as  a 
whole.  The  comparatively  low  rate  of  mortality  among  Inn-keepers 
in  the  earlier  period  arrests  attention.  The  Committee  do  not  know 
how  far  the  figures  may  have  been  atfected  by  a  different  use  of  the 
term  "  Inn-keeper'"  from  that  which  is  now  prevalent.  They  observe 
that  the  relative  proportions  of  "  Inn-keepers"  and  "  Hotel-keepers" 
diifer  greatly  in  the  two  periods.  Of  568  Inn-keepers  and  Hotel- 
keepers  assured  in  18-5^-1872,  as  many  as  76  per-cent  were  described 
as  Inn-keepers,  and  only  24  per-cent  as  Hotel-keepers ;  whereas,  of 
619  lives  of  both  classes  assured  in  1873-1890,  only  43  per-cent  were 
described  as  Inn-keepers  and  o7  per-cent  as  Hotel-keepers.  The  pro- 
portion of  Publicans,  in  the  total  numbers  embraced  in  the  Table,  had 
increased  from  37  per-cent  in  the  earlier  to  45  per-cent  in  the  later 
period. 

In  view  of  the  results  arrived  at  with  regard  to  the  English  lives, 
the  Committee  have  not  thought  it  necessary  to  carry  out  their 
original  intention  to  investigate  separately  the  Irish  lives  assured 
since  1874. 

In  attempting  to  arrive  at  some  practical  conclusion  as  to  the  rates 
of  extra  premium  to  be  charged  for  this  class  of  risks,  the  Committee 
have  naturally  been  led  to  compare  the  rates  of  premium  deduced 
from  the  Mortality  Tables  already  referred  to  with  the  rates  of  the 
H^^  Table  on  which  the  foregoing  comparisons  have  been  based.  The 
following  are  the  rates  at  quinquennial  ages,  interest  being  taken  at 
3  per-cent  in  each  case  ;  and  the  respective  differences  as  compared 
with  the  H^i  Table:— 


Age 

H" 

PCBLICAXS 

inn-keeper.s  and 
Hotel-keepers 

{X) 

^x 

P'. 

Excess 

P'x 

Excess 

20  ■ 

25 

30 

35 

40 

45 

50 

55 

60 

1-427 
1-625 
1-880 
2-193 
2-589 
3-114 
3-801 
4-725 
5-987 

2-119 
2-447 
2-843 
3-270 
3-676 
4-116 
4-693 
5-471 
6-385 

-692 

-822 

-963 

1-077 

1-087 

1-002 

•892 

-746 

•398 

2^042 
2313 
2^662 
3-003 
3-387 
3832 
4-403 
5-189 
6-276 

-615 

-718 
•782 
•810 
-798 
•718 
-602 
•464 
•289 

The  extra  rates  of  premium  shown  by  the  above  Table  differ 
materially  from  those  obtained  by  the  rough-and-ready  method  of 
takinsr  the  percentafje  by  which  the  a^crreg^ate  number  of  deaths  in  each 
class  exceeded  the  expected  number.  The  percentages  calculated  in 
this  way  would  be  (as  before  shown) — 


For  Publicans 

For  luu-keepers  and  Hotel-keepers 


1-30 

-99 
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The  reason  of  the  difference  lies  in  the  fact  that  the  true  extra 
premium  for  the  risk  falls  to  be  calculated,  not  on  the  whole  amount 
assured,  but  on  the  amount  actually  at  risk:  namely,  the  excess  of  the 
sum  assured  over  the  Policy-value  or  Reserve  for  the  liability  under 
the  Policy.  Where  there  are  Bonus  Additions,  the  extra  rate  should 
in  strictness  be  applied  also  to  the  excess  of  the  Bonus  over  the 
Reserve  made  in  respect  of  it. 

It  is  to  be  remembered  that  the  extra  rates  shown  above  are  net 
rates — that  is  to  say,  they  contain  no  addition  for  expenses  or  other 
purposes.  Also,  that  the  Mortality  Tables  from  which  they  are 
deduced  are  not  "Select"  Tables;  but  all  Hves  passing  through  a 
given  age  have  been  enumerated  together,  without  reference  to  the 
length  of  time  they  have  been  under  observation. 

Assuming  that  the  Offices  desire  to  maintain  the  system  of 
charging  for  each  class  of  risks  a  uniform  extra  rate,  calculated  on 
the  original  sum  assured,  the  Committee  are  disposed  to  think  that  the 
following  scale  of  extra  premiums  is  warranted  by  the  experience  now 
reported  upon,  namely  :  — 

Per-cent  per  anniuu. 
For  Publicans        .....         25s. 
For  Iim-keepers  and  Hotel-keepers  .  .         20*. 

For  Grocers,  &c.,  in  Ireland,  licensed  to  retail  liquor    15*. 
For  Licensed  Grocers  in  Scotland  .  .         10*. 

Apart  from  the  question  of  the  extra  rates  to  be  charged,  the 
following  considerations  have  occurred  to  the  Committee  iu  the 
course  of  this  investigation  : — 

1.  As  different  classes  of  Traders  in  liquor,  "Wholesale"  and 

"Retail"  dealers  for  example,  are  subject  to  different 
rates  of  mortality,  it  is  important  to  ascertain  clearh'  at 
the  time  of  an  Insurance  being  proposed,  to  what  class  the 
life  belongs. 

2.  As  the  Grrocer  who  sells  liquor,  although  for  consumption  off 

the  premises  only,  is  exposed  to  an  appreciable  extra  risk 
which  does  not  exist  in  the  case  of  the  Unlicensed  Grocer, 
it  seems  necessary,  when  an  Assurance  is  being  proposed  on 
the  life  of  a  person  described  as  a  "Grocer",  to  ascertain 
whether  he  is,  or  is  not,  a  Licensed  Grocer. 

3.  The  Committee  would  further  suggest  that  Policies  issued  to 

persons  whose  occupation  or  circumstances  may  probably 
lead  to  their  becomiug  retailers  of  li(juor,  should  contain  an 
express  condition  that  the  Assured  shall  not  engage  in  the 
sale  of  liquor  by  retail  without  first  obtaining  license  from 
the  Company. 

4.  It  seems  advisable  that  when   a   remission  of  extra  rate  is 

proposed  in  consequence  of  the  Assured  having  given  up 
the  sale  of  liquor,  evidence  should  be  obtained  both  as  to 
health  and  habits. 

In  conclusion,  the  Committee    think    it    right   to    say  that   the 
Association  are  under  great  obligations  to  Mr.  Fletcher,  the  Secretary 
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in  Edinburgh  of  the  City  of  Glasgow  Life  Assurance  Company,  who 
oifered  his  services  for  the  arrangement  of  the  cards  and  tabulation 
of  the  data  contained  in  them,  and  devoted  to  this  work  a  great  deal 
of  care  and  attention.  The  subsequent  manipulation  of  the  figures, 
and  construction  of  the  Mortality  Tables  and  Hates  of  Premium,  was 
undertaken  by  Mr.  Low,  who  desires  to  say  that  he  has  been  greatly 
assisted  by  Mr.  Alexander  Fraser,  A.F.A.,  of  the  Edliihurgh  Life 
Office,  in  making  the  necessary  calculations. 

D.  DEUCHAR. 
T.  B.  SPKAGUE. 
GEO.  M.  LOW. 
Edinhurgh^  15  July  1896. 


Note  by  the  Committee. 

It  has  been  suggested  that  there  is  an  incousisteucy  between 
the  observations  as  to  "Beer  Sellers'^  on  page  254  of  the 
Committee^s  Report^  as  printed,  and  the  observations  as  to 
"Travellers'^  on  page  255,  the  Committee  apparently  basing  an 
opinion  in  one  case  upon  data  even  more  limited  than  those  which 
in  the  other  case  were  held  insufficient  to  support  a  practical 
conclusion. 

The  Committee  would  point  out  that  the  existence  of  an 
extra  hazard  in  the  case  of  "Beer  Sellers"  may  be  inferred  from 
the  figures  not  only  of  that  particular  class,  but  also  of  the  class 
of  "  Publicans '',  to  which  it  is  closely  related.  If,  as  the 
Committee  believe,  the  Beer  Seller  is  practically  an  inferior  kind 
of  Publican,  the  coincidence  of  experience  (small  as  the  figures 
are),  with  reasonable  expectation,  seems  to  leave  no  room  for 
doubt  that  he  belongs  to  an  extra  hazardous  class. 

On  the  other  hand,  the  Committee  had  no  such  support  for  a 
conclusion,  one  way  or  the  other,  as  to  the  risk  involved  in  the 
occupation  of  a  Traveller  in  the  Liquor  Trade.  They  felt  that 
any  conclusions  they  drew  must  be  on  the  side  of  safety,  and 
having  only  the  evidence  of  133  cases,  with  an  average  duration 
of  65  years,  their  view  was  that  no  practical  conclusion  could 
safely  be  deduced  from  the  figures. 

Edinburgh,  27  January  1897. 
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On  the  Rate  of  Mortality  amongst  the  Female  Nominees  of  the 
General  Annuity  Trust  Fund,  during  the  period  from 
1  January  1869  to  31  December  1895.  By  George 
King,  F.I.A.,  F.F.A. 

1  HE  Institute  of  Actuaries  and  the  Faculty  of  Actuaries  are  at 
present  jointly  engaged  on  an  investigation  into  the  mortality 
experience  of  Life  Assurance  Companies,  which  will  include  an 
examination  of  the  rates  prevailing  amongst  Annuity  Nominees. 
Nevertheless  it  is  thought  that  any  other  investigation  throwing 
light  on  this  important  subject  may  not  be  without  interest. 

For  the  purpose  of  the  recent  valuation  of  the  General 
Annuity  Trust  Fund,  the  mortality  experience  of  the  female 
nominees  was  extracted,  and  the  resulting  rates  give  a  much 
lighter  mortality  than  that  shown  by  any  existing  table.  More- 
over, the  constitution  of  the  Fund  is  such  that  the  force  known 
as  Selection  is  practically  excluded,  and  therefore  a  short  note 
descriptive  of  the  processes  followed,  and  giving  the  rates  deduced, 
is  now  submitted,  in  the  hope  that  it  may  prove  of  service  pending 
the  publication  of  the  much  more  extensive  investigation  above 
referred  to. 

The  history  of  the  Fund  need  not  be  recapitulated.  Suffice  it 
to  say  that  for  many  years  it  has  ceased  to  transact  new  business, 
and  that  each  nominee  has  come  on  the  Fund  by  the  failure  of 
another  life.  In  fact,  the  benefits  offered  by  the  Fund  were 
Reversionary  Annuities  to  nominees,  falling  into  possession  on  the 
deaths  of  members.  In  a  few  contracts  there  was  a  proviso  that 
in  the  event  of  the  nominee  dying  before  the  member,  a  second 
nominee  might  be  appointed;  but  during  the  period  covered  by 
the  present  investigation  the  number  of  such  cases  was  very  small. 
In  the  event  of  the  marriage  of  a  nominee  the  annuity  became 
suspended,  but  was  liable  again  to  become  current  on  the  death 
of  the  husband. 

Only  the  experience  of  annuities  during  the  time  they  were 
actually  current  was  taken  out;  and  therefore  the  entrants 
consisted  of  (1)  those  who  for  the  first  time  became  annuitants  by 
the  death  of  a  member,  or  of  a  husband,  and  (2)  those  whose 
annuities,  after  being  in  suspense,  again  came  into  possession  by 
the  death  of  a  husband  other  than  the  assured  life.  Lives 
passed  from  observation  (1)  by  the  marriage  of  annuitants,  and 
(2)  in  the  ordinary  way  by  death.  There  were  no  surrenders. 
Therefore  the  only  place  where  selection  could  come  in  was  in  the 
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withdrawals  by  marriage;  it  being  probable  tbat  the  healthy  lives 
on  the  average  would  be  more  likely  to  marry  than  the  unhealthy, 
and  that  therefore  the  rate  of  mortality  might  be  increased  by 
such  withdrawals.  There  were,  however,  during  the  period 
embraced  in  the  investigation,  very  few  marriages,  only  61  in  all; 
and  of  these  only  28  occurred  after  the  age  of  48.  Below  that 
age  the  experience  is  too  limited  to  produce  trustworthy  results, 
and,  in  the  annuity  tables  constructed,  has  been  neglected;  so 
that  it  may  be  assumed  that  such  selection  as  may  have 
occurred  on  marriage  can  have  produced  no  appreciable  effect 
on  the  annuity-values. 

The  experience  is  one  of  Annuities,  and  not  of  Lives.  In  a 
number  of  cases  more  than  one  annuity  existed  on  the  life  of  the 
same  nominee,  but  it  was  found  that  such  cases  were  distributed 
with  some  regularity  over  the  experience.  The  labour  would 
have  been  greatly  increased  by  eliminating  the  duplicate  annuities, 
and  it  was  evident  that  by  so  doing  no  practical  difference  would 
have  been  produced  in  the  tinal  results. 

The  particulars  were  taken  out  on  cards  in  the  usual  way,  and 
when  the  ages  had  been  filled  in,  the  cards  were  sorted  and 
counted,  and  the  numbers  entered  in  the  schedule. 

The  ages  which  had  to  be  noted  in  the  enquiry  were  (1)  the 
age  of  the  nominee  on  the  date  of  first  becoming  an  annuitant ; 
(2)  the  age  on  1  January  1869,  in  the  event  of  the  nominee  being  an 
annuitant  at  that  date;  (3)  the  age  on  re-marriage  after  1  January 
1869;  (J:)  the  age  of  re-widowhood  after  1  Januaiy  1869;  (5)  the 
age  at  death;  and  (6j  the  age  if  existing  on  31  December  1895. 

The  age  was  taken  under  (1)  as  the  nearest  integral  age, 
say  y.  Under  (2)  y  +  the  nearest  integral  duration;  under  (3), 
(4),  and  (5)  y  +  the  curtate  duration;  and  under  (6)  y-j-the  nearest 
integral  duration.  In  respect  of  (3)  and  (4),  the  curtate  duration 
was  taken  in  view  of  certain  further  investigations,  which  were 
contemplated,  but  not  carried  out.  On  account  of  (3;  and  (4) 
being  thus  differently  dealt  with  from  (2)  and  (6),  a  necessary 
difference  in  treatment  between  co  and  m,  and  e  and  tj  respectively, 
appears  in  the  succeeding  formulas  for  Exposed  to  Risk.  Trans- 
ferring now  the  ages  to  the  respective  epochs  between  1  Januaiy 
1869  and  31  December  1895,  and  using  .r  as  the  symbol  of  age, 
and  writing  E^  for  the  Exposed  to  Risk  from  the  year  of  age 
a:  to  x  +  1,  ej;  for  the  Existing  on  1  January  1869,  rjj.  for  the 
Existing  on  31  December  1895,  nj.  for  the  Entrants  by  the  death 
of  a  member,  (Ox  for  the  Entrants  by  re-widowhood,  nij.  for  the 
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Withdrawals  by  marriage^  and  dx  for  the  Deaths,  we  have  the 
formula 

Ea,.  =  Ea,._i  +  ex  +  nx+  \{oix-i  +  Wx)  —\{mx-i  +  nix)  —  dx-x—Vx 
ov,  giving  the  formula  in  summation  form, 

Ex  =  So  [ex  +  Kv  +  Ox — Vx  —  nix —dx-i)  — k{(^x  —  nix). 
The  following  Table  No.  1  gives  the  data  as  extracted  from  the 
cards,  together  with  the  Exposed  to  Risk  deduced  by  the  formulas 
above  mentioned, — both  formulas  having  been  used  for  the  purpose 
of  check, — and  the  ungraduated  rates  of  mortality. 

Table  No.  1. 


X 

ex 

»x 

^x 

»'x 

dx 

Vx 

i^x 

2x 

Existing 

Entrants     Ent 

rants 

With. 

Existing 

Exposed 

to 

Risk 

Rate  of 

Age 

on 
1  January 

l)y  the 
Death  of    Re-\ 

by 

k-idow- 

drawals 

Deaths 

on 
31  Dec. 

Morbility 
Ungradu- 

1S69 

Members         h 

ood 

Marriage 

1895 

ated 

(1) 

(2) 

(3) 

i) 

(5) 

(«3) 

(.') 

(8) 

(9) 

14 

1 

1 

15 

4 

5 

16 

5 

17 

5 

18 

1 

6 

19 

6 

20 

1 

7 

21 

i 

6-5 

22 

... 

6 

23 

2 

8 

24 

3 

11 

25 

11 

26 

3 

i 

13-5 

27 

13 

28 

2 

15 

29 

1 

16-5 

30 

1 

1 

"e 

16 

31 

2 

2 

17 

32 

2 

12 

31 

33 

11 

6 

i 

1 

47-5 

-0211 

34 

16 

11 

1 

72-5 

35 

7 

4 

1 

... 

83 

36 

4 

5 

2 

90 

37 

10 

2 

"3 

102 

-0294 

38 

14 

7 

i 

'e 

117-5 

39 

11 

2 

1 

2 

2 

127-5 

•oi57 

40 

6 

9 

1 

2 

139-5 

41 

11 

9 

6 

1 

"2 

161-5 

•0i24 

42 

20 

14 

3 

2 

1 

196-5 

•0051 

43 

13 

14 

1 

223 

-0045 

44 

20 

9 

i 

6 

4 

i 

247-5 

-0162 

45 

21 

14 

2 

3 

274 

46 

13 

24 

3 

1 

313-5 

•0032 

47 

22 

13 

3 

3 

2 

1 

348 

•0057 

48 

19 

25 

3 

3 

1 

10 

380 

•0026 

49 

43 

20 

4 

8 

2 

442 

•0181 

50 

33 

26 

1 

3 

2 

1 

493 

•0041 

51 

16 

24 

3 

7 

6 

2 

526 

•0114 

52 

13 

21 

3 

6 

" 

2 

548-5 

•0109 

1897.]      Nominees  of  the  General  Annuity  Trust  Fund. 
Table  No.  1 — (continued). 


265 


X 

fx 

nx 

(Ox 

nix 

d^ 

V^ 

Ex 

Sx 

Ex 

isting 

Entrants 

Entrants 

With- 

Existing 

Exposed 

to 

Risk 

Rate  of 

on 

by  the 

^y 

drawals 

on 

Mortality 

Age     ij. 

muary 

Death  of 

Re-widow- 

by 

Deaths 

31  Dec. 

Ungradu- 

] 

869 

Members 

hood 

Marriage 

1895 

ated 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(T) 

(S) 

(9) 

53 

34 

32 

4 

7 

4 

605 

•0116 

54 

31 

32 

3 

7 

1 

663-5 

-0106 

55 

46 

31 

1 

2 

16 

13 

721-5 

•0222 

56 

39 

33 

2 

... 

11 

10 

768 

•0143 

57 

47 

32 

2 

1 

23 

19 

818-5 

■0279 

58 

68 

29 

6 

13 

8 

888 

-0146 

59 

56 

33 

1 

"i 

19 

22 

945 

•0201 

60 

51 

27 

6 

22 

12 

995 

•0221 

61 

63 

41 

5 

"2 

25 

22 

1,059-5 

-0236 

62 

51 

55 

3 

26 

15 

1,128-5 

-0230 

63 

75 

25 

6 

i 

34 

10 

1,196-5 

-0284 

6i 

64 

51 

7 

21 

27 

1,256-5 

•0167 

65 

65 

40 

6 

i 

40 

22 

1,324-5 

-0302 

66 

87 

52 

5 

33 

26 

1,402-5 

-0235 

67 

48 

31 

i 

54 

16 

1,434-5 

-0376 

68 

58 

50 

5 

64 

16 

1,474-5 

•0434 

69 

48 

59 

5 

3 

62 

29 

1,492 

•0416 

70 

36 

51 

51 

31 

1,487 

•0343 

71 

46 

54 

6 

85 

37 

1,502 

•0566 

72 

65 

45 

1 

56 

41 

1,489-5 

-0375 

73 

39 

50 

2 

80 

22 

1,502 

-0533 

74 

28 

36 

70 

28 

1,459 

•0480 

75 

32 

23 

99 

47 

1,397 

•0709 

76 

20 

39 

1 

94 

54 

1,303-5 

•0721 

77 

25 

29 

94 

46 

1,218 

•0772 

78 

28 

18 

113 

41 

1,129 

•1000 

79 

23 

14 

125 

38 

1,015 

•1231 

80 

14 

31 

95 

21 

914 

•1039 

81 

16 

8 

i 

98 

30 

813-5 

-1205 

82 

12 

19 

74 

39 

708 

•1045 

83 

5 

11 

74 

29 

621 

•1192 

84 

7 

4 

... 

97 

44 

514 

•1887 

85 

3 

4 

79 

16 

408 

-1936 

86 

6 

51 

25 

310 

-1645 

87 

1 

67 

14 

246 

-2724 

88 

4 

29 

10 

173 

-1676 

89 

3 

"2 

39 

7 

142 

•2746 

90 

25 

13 

90 

•2778 

91 

10 

3 

62 

•1613 

92 

3 

12 

7 

48 

-2500 

93 

2 

4 

32 

-0625 

94 

4 

2 

28 

•1429 

95 

3 

... 

24 

•1250 

96 

8 

2 

19 

•4211 

97 

1 

11 

•0909 

98 

3 

10 

■3000 

99 

3 

7 

•4286 

100 

... 

.  .* 

3 

4 

•7500 

101 

*•• 

1 

102 

1 

1 

l^OOO 

1,681 

1,377 

115 

64 

2,162  j 

947 

41,994-5 
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Table  No.  2. 


Age 

X 

h 

d:c 

ax 

1 
Px 

h 

«x 

at  -21  °/o  int. 

Age 
X 

49 

100,000 

1,019 

•0102 

•9898 

24^4 

16^929 

49 

50 

98,981 

1,050 

•0106 

•9894 

236 

16^531 

50 

51 

97,931 

1,097 

•0112 

•9888 

22^9 

16^126 

51 

52 

96,834 

1,161 

•0120 

•9880 

22^1 

15^716 

52 

53 

95,673 

1,243 

•0130 

•9870 

21^4 

15^305 

53 

54 

94,430 

1,332 

•0141 

•9859 

20-6 

14893 

54 

55 

93,098 

1,425 

•0153 

•9847 

19^9 

14^484 

55 

56 

91,673 

1,522 

•0166 

•9834 

19^3 

14077 

56 

57 

90,151 

1,623 

•0180 

•9820 

18^6 

13-673 

57 

58 

88,528 

1,726 

•0195 

•9805 

17^9 

13-272 

58 

59 

86,802 

1,823 

•0210 

•9790 

17-2 

12-874 

59 

60 

84,979 

1,912 

■0225 

•9775 

16^6 

12-479 

60 

61 

83,067 

1,993 

•0240 

•9760 

160 

12085 

61 

62 

81,074 

2,075 

•0256 

•9744. 

15^4 

11-691 

62 

63 

78,999 

2,150 

•0272 

•9728 

14^7 

11-299 

63 

64 

76,849 

2,213 

•0288 

•9712 

14-1 

10906 

64 

65 

74,636 

2,276 

•0305 

•9695 

135 

10-509 

65 

66 

72,360 

2,337 

•0323 

•9677 

12-9 

10111 

m 

67 

70,023 

2,394 

•0342 

•9658 

12^4 

9-710 

67 

68 

67,629 

2,448 

•0362 

•9638 

11^8 

9-305 

68 

69 

65,181 

2,504 

•0384 

•9616 

11^2 

8-896 

69 

70 

62,677 

2,582 

•0412 

•9588 

10-6 

8-482 

70 

71 

60,095 

2,656 

•0442 

•9558 

10-1 

8-068 

71 

72 

57,439 

2,716 

•0473 

•9527 

9^5 

7652 

72 

73 

54,723 

2,802 

•0512 

•9488 

9^0 

7-232 

73 

74 

51,921 

2,902 

•0559 

•9441 

8-4 

6813 

74 

75 

49,019 

3,035 

■0619 

•9381 

7^9 

6-397 

75 

76 

45,984 

3,219 

•0700 

•9300 

7-4 

5-990 

76 

77 

42,765 

3,400 

•0795 

•9205 

6-9 

5-602 

77 

78 

39,365 

3,543 

•0900 

•9100 

6-4 

5-238 

78 

79 

35,822 

3,618 

•101 

•8990 

Q-0 

4900 

79 

80 

32,204 

3,639 

■113 

•887 

5-7 

4-586 

80 

81 

28,565 

3,571 

•125 

•875 

5^3 

4-300 

81 

82 

24,991 

3,424 

•137 

•863 

5-0 

4-037 

82 

83 

21,570 

3,235 

•150 

•850 

4^7 

3-795 

83 

84 

18,335 

2,989 

•163 

•837 

4^5 

3-576 

84 

85 

15,346 

2,701 

•176 

•824 

4-2 

3-379 

85 

86 

12,645 

2,377 

•188 

•812 

4^0 

3-204 

86 

87 

10,268 

2,054 

•200 

•800 

3^8 

3-044 

87 

88 

8,214 

1,741 

•212 

•788 

3^7 

2-900 

88 

89 

6,473 

1,450 

•224 

•776 

35 

2-772 

89 

90 

5,023 

1,175 

•234 

•766 

34 

2662 

90 

91 

3,848 

935 

•243 

•757 

3-3 

2-562 

91 

92 

2,913 

731 

•251 

•749 

3^2 

2-469 

92 

93 

2,182 

561 

•257 

•743 

31 

2-379 

93 

94 

1,621 

425 

•262 

•738 

3^0 

2*282 

94 

95 

1,196 

318 

•266 

•734 

2-8 

2-169 

95 

96 

878 

237 

•270 

•730 

2-7 

2-029 

96 

97 

641 

176 

•275 

•725 

25 

1-848 

97 

98 

465 

131 

•282 

•718 

2^2 

1-613 

;  98 

99 

334 

96 

•288 

•712 

1^9 

1-303 

99 

100 

238 

87 

•364 

•636 

1^4 

•876 

1  100 

101 

151 

87 

•578 

•422 

1    ro 

•412 

1  101 

102 

64 

64 

1^000 

•000 

•5 

... 

102 

1 
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It  will  be  noted  that  the  total  number  of  years  of  life  was 
41;994:-5  'nith  2^162  deaths.  The  experience  below  age  50  was 
too  limited  to  be  trustworthy,  but  that  above  age  50  could  be 
relied  on.  At  age  50  and  over  there  were  38,-i29'5  years  of  life 
with  2,136  deaths. 

Starting  from  age  49,  graduation  by  a  graphic  process  was 
effected,  qj;  being  the  function  used.  On  multiplying  the 
resulting  gi-aduated  q^.  into  the  Exposed  to  Risk  so  as  to  obtain 
the  expected  deaths,  and  on  comparing  these  with  the  actual 
deaths,  it  was  found  that  for  ages  49  and  upwards  the  expected 
deaths  were  2,143"6,  as  compared  with  the  actual  deaths,  2,144, 
and  that  at  no  point  was  the  accumulated  error  of  any  magnitude. 
The  graduation  may  therefore  be  accepted  as  perfectly  satisfactory. 

In  the  preceding  Table  No.  2  (page  266)  are  given  the  usual 
columns  of  I^.,  dj.,  qx,  Px,  ex,  and  Ox  at  2h  per-cent  interest, 
the  radix  selected  being  100,000  living  at  age  49. 

Selection  not  appearing  in  this  experience,  it  is  reasonable 
to.  assume  that  the  most  suitable  existing  annuity  table  for 
purposes  of  comparison  is  that  of  the  Government  Female 
Nominees  after  selection  has  passed  off,  that  is,  the  table 
embracing  the  Government  Experience  four  years  and  later  after 
the  grant  of  the  annuity.  The  Exposed  to  Risk  at  each  age  was 
therefore  multiplied  by  the  qx  of  the  Government  Table,  and  the 
following  Table  No.  3  srives  a  summary  of  the  results. 


Table  Xo.  3. 


,^,              Tears  of  Life 
^^^          (Exposed  to  Bisk) 

Actual 
Deaths 

Expected  Deaths,      Percentage  of    i 
Government          Actual  Deaths   • 
Experience        |     to  Expected 

50-  54     ;        2,836 
55-  59     '         4,141 
60-  64     ;         5,636 
65-  69             7,128 
70-  74             7,439-5 
75-  79             6,062-5 
80-  84             3,570-5 
85-  89             1,279 
90-  94                 260 
95-  99                  71 
!  100-102                    6 

28 

82 

128 

253 

342 

525 

438 

265 

53 

18 

4 

43-6 

81-2 

1430 

269-1 

426-7 

552-4 

490-0 

262-8 

76-9 

311 

51 

64-2 
1010 
89-5 
940 
80-2 
951 
89-4 
100-8 
68-9 
57-9 
78-4 

,       38,429-5 

1                     1 

2,136 

2,381-9 

89-7 

It  will  be  observed  that,  except  in  two  quinquenniums  of  life, 
namely  ages  55  to  59.  and  85  to  89,  where  the  General  Annuity 
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experience  is  fractionally  heavier  than  that  of  the  Government, 
the  rates  of  mortality  now  exhibited  are  remarkably  low,  and  on 
the  average  fall  short  of  the  Government  rates  by  10-3  per-cent. 
This  characteristic  has  of  course  material  effect  on  annuity-values, 
as  is  shown  in  the  following  comparative  Table  No.  4.  Not  only 
are  the  annuity-values  by  this  new  experience  higher  than  those 
given  by  the  Government  experience  after  selection  has  become 
exhausted,  but,  except  at  very  advanced  ages,  they  exceed  the 
Government  select  values.  The  importance  of  this  fact  in  the 
granting  of  annuities  at  the  present  day  does  not  require  to  be 
emphasized. 

Table  No.  4. 

Comparison  of  Annuity -Yalues  at  2\  per-cent  Interest. 


General 

Government, 

Govemment, 

Age 

Annuity  Fund 

Non-Select 

Select 

ax 

<H.x-i\+i 

a[x] 

50 

16-531 

15-960 

16-190 

55 

14-484 

14059 

14-329 

60 

12-479 

12-067 

12-333 

65 

10-509 

9-946 

10-296 

70 

8-482 

7-902 

8-260 

75 

6-397 

5-985 

6-537 

80 

4-586 

4-405 

5-044 

REVIEW. 


Sickness    and    Mortality    Experience    of    Friendly    Societies    in 
England  and  Wales.  * 

The  Blue  Eook,  comprising  Mr.  William  Sutton's  Report  upon  the 
sickness  and  mortality  experience  of  Friendly  Societies  from  1856-80, 
contains  a  vast  store  of  facts,  the  publication  of  which  is  of  the 
greatest  interest  and  importance  to  all  concerned  in  the  financial 
position  of  Friendly  Societies  in  this  country. 

The  extent  and  importance  of  the  new  materials  dealt  with  in  the 
Report,  may  be  gathered  from  the  following  statement  taken  from 
Mr.  Sutton's  preface,  the  figures  relating  to  the  Manchester  Unity, 

*1.  Blue  Book,  contaiuiug  Special  Report  on  Sickness  and  Mortality  in 
Registered  Friendly  Societies,  together  with  Tables,  &c.,  by  W.  Sutton,  Actuary 
to  the  Friendly  Societies  (Central  Office),  Eyre  &  Spottiswoode,  London; 
John  Menzies  &  Co.,  Edinburgh  and  Glasgow;  and  Hodges,  Figgis  &  Co.,  Ltd., 
Dublin. 

2.  Friendly  Societies'  Valuation  and  other  Tables,  by  Wilfred  A.  Bowser. 
Charles  &  Edwin  Layton,  London. 
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and   Ancient   Order   of  Foresters,   being  added   for  the   purpose   of 
comparison : 


Experience 

Exposed 
to  risk 

of 
Sickness 

Total 

weeks' 

Sickness 

Exposed 
to  risk 
of  Death; 

Total 
Deaths 

Males  England     (1856-60) 

(1861-70) 

„       Wales         (1856-75) 

Females  England  and  Wales 
(1856-75) 

Males   England   and  Wales 
(1876-80) 

722,338 

1,789,532 

167,255 

139,122 

1,662,562 

1,166,208 

3,199,139 

357,458 

325,613 

3,147,044 

788,891 

1,789,532 

177,897 

146,793 

1,662,562 

8,698 

24,530 

2,619 

2,042 

23,048 

Total            

4.480,809 

8,195,462 

4,565,675 

60,937 

M.  U.  1866-70       

A.  0.  F.  1871-75 

1,321,048 
1,302,166 

1,975,033 
1,769,036 

1,321,048 
1,302,166 

16,680 
15,815 

The  relativ^e  weight  of  the  new  experience  is,  indeed,  somewhat 
greater  than  would  appear  at  first  sight  from  the  above  figures,  as,  in 
order  to  avoid  the  uncertainty  and  comphcation  arising  from  the 
varying  periods  at  which  members  became  free  to  benefit  in  different 
Societies,  the  years  of  membership,  0,  1,  and  2  (practically  the  first 
two-and-a-half  years)  were,  in  the  case  of  both  the  Male  18G1-70  and 
1876-80  sections,  excluded  from  the  experience. 

Of  the  five  sections  referred  to  in  the  above  table,  that  to  which 
Actuaries  will  turn  with  most  interest  is  the  Male  experience  for  the  Quin- 
quennium 1876-1880,  representing  as  it  does  the  latest  body  of  facts, 
having  reference  to  rates  of  sickness  and  mortality  in  Friendly  Societies. 
This  portion  of  experience  was  divided  into  five  groups,  according 
to  the  population  of  the  locality  in  which  each  Society  was  registered, 
the  classification  being  as  under  : 

Places  with  under  2,000  inhabitants.  Exposed  to  Risk,  364,324 

„         „     between  2,000  and      7,000  inhabitants.  „  „  377,345 

7,000  and    25,000  „  „  „  300,206 

„       25,000  and  100,000  „  „  „  363,205 

„   upwards  of  100,000  inhabitants.  „  „  257,482 

the  number  exposed  to  risk  in  each  class  having  been  supplied  by 
Mr.  A.  W.  Watson. 

The  facts  relating  to  each  of  these  five  groups  are  stated  in 
considerable  detail  for  each  age  at  entry  and  each  year  of  member- 
ship ;  the  first  twelve  months  of  sickness  being  divided  into  twelve 
periods  of  four  or  five  weeks  each,  and  that  for  the  second  year  being 
se^mrated  into  two  periods  of  six  months  each. 

As  the  form  of  return,  upon  which  the  experience  is  based, 
provided  definite  information  as  to  the  commencement  of  each  attack, 
it  will  be  seen  that  we  have  now,  probably  for  the  first  time,  a 
thoroughly  satisfactory  analysis  of  sickness  claims  in  respect  to  the 
duration  of  illness.  Unfortunately,  the  less  complete  returns  fur- 
nished by  the  Societies  prior  to  1875,  from  which  the  Female  and 
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Welsh  Experience  were  drawn,  have  only  permitted  a  classification  o£ 

the  sickness  into  '•under  two  years'"  and  "over  two  years'"  duration 
respectively. 

Our  readers  will,  pi-obably,  be  mainly  interested  in  the  comparison 
of  the  new  data  with  that  which  they  have  hitherto  been  accustomed 
to  use.  The  nearly  simultaneous  appearance  of  Mr.  W.  A.  Bowser's 
elaborate  tables,  based  upon  the  M.U.  Experience,  enables  this 
comparison  to  be  made  with  facility.  Mr.  Bowser,  having  graduated 
both  the  sickness  and  mortality  tables  by  Woolhouse's  formula,  has 
kept  much  nearer  to  the  original  facts  than  did  the  earlier  tables 
constructed  by  Ratcliffe. 

The  following  table  gives  the  rates  of  sickness  for  quinquennial 
a^es  for  the  first  six  months,  second  six  months,  and  remainder  of 
illness,  together  with  the  rates  of  mortality  according  to  Mr.  Sutton's 
Tables  and  the  M.U.  respectively.  It  will  be  seen  at  once  that,  at 
all  ages,  the  Xew  Experience  gives  a  greater  aggregate  sickness  rate 
than  the  "Manchester  Unity",  the  difference  being  mainly  due  to 
the  laro^er  amount  of  sickness  after  the  first  twelve  months. 


c 

OMPAU.VTIVE 

SiCKXESS    AND    MOETALITI 

Eates. 

Ages 
20 

1st  C  Months 
OF  Illness 

2nd  6  Months 
OF  Illness 

Remainder 
OF  Illness 

MORTALITV 
PER-CENT. 

Govern- 
ment 

Experi- 
ence 
Males 

1876-80 

M.  U. 

1806-70 

Govern- 
ment 

Experi- 
ence 
JIales 

1870-80 

M.  U. 

1800-70 

Govern- 
ment 

Experi- 
ence 
Males 

1870-80 

•067 

M.  U. 

1800-70 

Govern- 
ment 

Experi- 
ence 
Males 

1870-70 

M.U. 

1S66-70 

•775 

•608 

•045 

•026 

•Oil 

•702 

•581 

30 

•779 

•740 

•055 

•060 

•123 

•064 

•709 

•799 

40 

•997 

•891 

■08'} 

•094 

•285 

•167 

1066 

1^116 

50 

1^396 

1^27S 

•160 

■209 

■622 

•477 

1730 

1-670 

60 

2^116 

2113 

■402 

•501 

1-803 

1-362 

3-402 

3114 

70 

3441 

3^789 

1-221 

1^464 

7-576 

5-129 

7-233 

6^741 

It  has  been,  we  believe,  a  general  opinion  that  the  "  Manchester 
Unity "  Experience  under-estimates  this  portion  of  the  sickness 
liability  in  the  case,  at  least,  of  the  average  Friendly  Society,  and  the 
results  of  the  New  Experience  confirm  this  opinion. 

The  difference  between  the  mortality  rates  in  the  two  sets  of  data 
is  not  so  marked,  the  new  rates  being  generally  lower  up  to  about 
45  years  of  age,  and,  thereafter,  higher  than  the  M.U.  rates,  the 
difference  increasing  as  age  advances.  The  net  result,  however,  of  ■ 
these  divergencies  is  to  leave  a  larger  reserve  under  Mr.  Sutton's 
Tables  than  under  the  M.U.,  the  difference  depending,  of  course, 
partly  on  the  age  at  which  sickness  is  assumed  to  cease  and  pensions 
to  begin,  and  partly  on  the  nature  of  the  reductions  made  in  the 
sickness  allowance  during  prolonged  illness.  The  nature  of  the 
differences  will  best  be  seen  by  the  following  comparison  of  the 
values  of  the  sickness  benefit,  up  to  ages  65  and  bO  respectively, 
with  pensions  thereafter,  the  figures  for  the  "Manchester  Unity" 
beinsr  taken  from  Mr.  Bowser's  work,  while  those  for  the  Government 
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Experience  are  based  on  the  monetary  tables  forming  the  concluding 
part  of  Mr.  Sutton's  Report  : — 

Value  of  Sickness  and  Pension  Allowances  of  £1  per  weeJc,  at 
3  per-cent. 


Sickness  ceasing  and  Pension  commencing  at  Age  65 

Full  Pay  1st  6 

1st  6  Months 

■2nd  6  Months 

Remainder 

Pension 

Months 

,  h  Pay 

Ages 

OF  Illness 

OF  Illness 

OF  Illness 

THEREAFIER, 

Pension  OK  i  Pa^ 

Go\'t. 

Govt.    ' 

Govt. 

Govt. 

Govt. 

Males, 

M.U. 

Males,       M.U. 

Males, 

M.U. 

Males, 

M.U. 

Males, 

M.U. 

1876-80 

1S76-S0 

1876-80 

1876-80 

1876-80 

20 

21-70 

20-14 

2-25 

2-53 

7-55 

5-09 

55-9 

59-6 

40-7 

38-9 

30 

22-01 

20-62 

2-66 

3-12 

9-84 

6-95 

79-9 

55-8 

48-2 

471 

W 

21-68 

20-44 

3-10 

3-69 

1213 

8-92 

117-3 

126-4 

58-6 

58-3 

50 

18-83 

18-50 

3-28 

3-96 

13'55 

10-31 

180-1 

194-6 

72-3 

74-3 

60 

10-20 

10-26 

2-32 

2-69 

1010 

7-57 

307-3 

326-9 

93-2 

97-1 

Si 

^KNESS   CEASING   AND    PENSION    COMMENCING    AT   AGE 

SO 

Full  Pay  1st  6  | 

Months 

,  i  Pay 

1st  6  Months 

2nd  6  Months 

Remainder 

Pension 

■2nd  6  Months,  | 

Ages 

OF  Illness 

OF  Illness 

OF  Illness    . 

\  Pay 

THERE- 

AFTER, 

'ensiok 

OF   J 

Pay 

Govt. 

Govt. 

Govt. 

Go\'t. 

Govt. 

Males, 

M.U. 

Males, 

M.U. 

Males,  i   M.U. 

Males, 

M.U. 

Males, 

M.U. 

1S70-S0 

1S70-S0 

1876-80 

1876-80 

1876-80 

20 

2513 

24-05 

3-44 

4-12 

15-72  1  1113 

4-4 

5-2 

31-9 

30-2 

30 

26-92 

26-24 

4-36 

5-42 

21-54     15-65 

6-3 

7-5 

36-0 

34-7 

40 

28-88 

28-73 

5-59 

7-07 

29-30     21-73 

9-2 

11-1 

41-3 

40-5 

50 

29-89 

31-26 

7-11 

9-17 

39-91     30-04 

141 

17-1 

47-0 

47-7 

60 

29-07 

31-69 

8-85 

11-42 

55-07     40-71 

1 

241 

28-6 

53-3 

54-7 

It  will  be  seen  that  the  value  of  the  sickness  benefit  after  the 
first  twelve  months  is  about  40  per-cent  greater  by  the  new  tables. 
On  the  other  hand,  the  value  of  the  deferred  pensions  is  somewhat 
less,  so  that,,  if  we  assume  reductions  in  the  sickness  allowances 
as  shown  in  the  last  two  columns  of  the  table,  the  difference  between 
the  values  given  by  the  new  tables  and  those  of  the  "  Manchester 
ynity "  is  not  very  great.  In  estimating  the  relative  reserves 
brought  out  at  a  valuation,  account  would,  of  course,  have  to  be 
taken  of  the  smaller  value  of  the  future  contributions  according  to 
Mr.  Sutton's  tables. 

In  addition  to  the  main  table,  a  separate  table  is  given,  repre- 
senting the  experience  of  the  Welsh  Male  Societies  from  1856  to 
1875.  The  report  states  that  the  majority  of  members  dealt  with  in 
the  Welsh  returns  were  engaged  in  what  are  known  as  unhealthy 
occupations,  being  employed  mainly  in  collieries  and  iron  works. 
The  rates   of  sickness  and  mortality,  however,  do  not   show  those 

T    2 
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divert^encies  from  the  general  table  which  will  perhaps  be  expected. 
It  is  true  that,  up  to  about  age  45,  the  Welsh  rates,  both  of  sickness 
and  mortality,  are  higher  than  those  of  the  Males  (1876-80),  and 
ao-ain,  with  respect  to  sickness  rates,  beyond  age  65  ;  the  mortality 
rates,  however,  being  lower  for  ages  over  -i5. 

The  following  table  gives  the  Welsh  sickness  and  mortality  rates 
(1856-75),  those  for  the  Male  (1876-1880)  experience,  and  for  the 
Manchester  Unity  Miners,  1866-1870  (RatclifFe,  p.  103),  from  which 
it  will  be  seen  that  the  latter  data  would  give  a  much  higher  value 
for  the  sickness  liability  for  all  ages  up  to  60.  The  smaller  rates  of 
mortality  shown  at  the  older  ages  in  the  Welsh  experience  are  to 
some  extent  apparent  in  the  "  Manchester  Unity  "  figures. 


Age 

Sickness  per  Annum  in  Weeks 

Mortality  per-cent 

Males, 
1876-80 

Welsh, 
1856-75 

Miners, 
MU., 
1886-70 

Males, 
1876-80 

Welsh, 
1856-75 

Miners, 
M.U., 
1866-70 

20 
30 
40 
50 
60 
70 

-887 

-957 

1-368 

2-178 

4-321 

12-238 

1-069 
1-078 
1-376 
2055 
4-172 
14-738 

1-018 
1-246 
1-732 
2-798 
5-388 
12-811 

-702 
-709 
1-066 
1-730 
3-402 
7-233 

-794 
•946 
1076 
1-657 
2-900 
6-284 

•846 
-721 
1-150 
1-716 
3-254 
6-407 

Among  the  many  interesting  points  upon  which  the  new 
experience  throws  light,  is  the  effect  of  selection  on  the  sickness  rates. 
This  varies  somewhat  strangely  with  the  age.  On  the  whole,  tlie 
effect  would  appear  to  be  very  slight,  judging  by  a  comparison  of 
the  unadjusted  rates  at  the  different  ages  for  years  of  membership 
three  to  ten,  and  those  for  years  11  and  upwards.  It  would  appear, 
however,  on  a  somewhat  cursory  examination  of  the  figures,  that  the 
rates  of  sickness  among  the  lives  entering  at  the  younger  ages, 
especiallv  about  age  18,  remain  permanently  lower  than  the  average, 
which  may  be  due  to  the  fact  that  members  entering  at  these  ages 
belong  to  a  certain  special  type  of  Society  or  of  locality. 

The  magnitude  of  the  returns,  no  doubt,  precluded  the  possibilit}- 
of  dealing  separatel}'  with  the  different  population  districts.  A  rough 
examination  of  the  unadjusted  mortality  rates,  however,  for  the  rural 
districts  (population  under  2,000)  shows  them  to  be  considerably — 
approximately  about  20  per-cent — below  the  rates  for  all  districts 
combined,  without,  so  far  as  one  can  see,  any  similar  abatement  in  the 
rates  of  sickness.  This  would  accord,  on  the  whole,  with  one's 
experience  of  Rural  Societies,  which  will  usually  be  found  to  require 
special  treatment  as  regards  mortality. 

No  tables  that  we  are  aware  of,  dealing  with  the  experience  of 
Female  Friendly  Societies,  have  been  published  since  those  of 
Mr.  Finlaison's,  in  ISoI;.  A  certain  special  interest  therefore  attaches 
to  the  Female  tables  included  in  Mr.  Sutton's  report,  although,  from 
the  smaller  extent  of  the  data  and  their  more  limited  application,  they 
cannot,  of  course,  compare  in  importance  with  the  Male  table. 

The  most  noticeable  feature  of  the  Female  experience  is,  as  might 
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be  expected,  the  higher  sickness  and  mortality  rates  at  the  younger 
ages,  and  the  lower  rates  beyond  middle  life.  While  the  sickness  rates, 
however,  cross  about  age  54,  the  mortality  curve  intersects  about 
twelve  years  earlier  at  age  -12,  the  rates  for  ages  beyond  50  being 
remarkably  low. 

These  differences   will  be  sufficiently  indicated   in   the   following 
comparison  of  the  ^Nlale  and  Female  rates. 


Age 

Males 

Females 

Sickness 

in  Weeks 

.Sickness 

in  Weeks 

' 

1 

Mortality 

Mortality  j 

First 

After 

per-cent 

First 

After 

per-cent    1 

2  years 

2  years 

2  years 

2  years 

20 

•862 

•025 

■702 

1-005 

•005 

•772 

30 

•884 

•073 

•709 

1^148 

•071 

•860 

1     40 

1167 

-201 

1^066 

1^470 

•274 

1^089 

1     50 

1-734 

•444 

1^730 

1^630 

-795 

1^199 

60 

2-962 

1-3.59 

3-402 

2-265 

1-227 

2-451 

i     70 

6-254 

5-984 

7-233 

3-453 

8-965 

6-144 

! 

The  Report  contains  ample  materials  for  investigating  the  financial 
effect  of  secessions  upon  contributions,  or  upon  reserves,  and  concludes 
with  a  complete  series  of  monetary  tables,  showing  the  value  of  the 
benefits  for  the  whole  of  life,  at  rates  of  interest  proceeding  by 
intervals  of  \  per-cent  from  2\  per-cent  to  4,  per-cent,  and  tables  of 
the  logarithms  of  the  commutation  functions,  allowing  the  calculation 
of  temporary  or  deferred  benefits  to  be  made  with  facility. 

G.  F.  H. 


CORRESPONDENCE. 


MR.   ACKLAND'S    PAPER    ON    RATES    OF 
WITHDRAWAL. 

"  DlSCONTDflJAffCES." 


MORTALITY    AND 


To  the  Editor  of  the  Journal  of  the  Institute  of  Actuaries. 

SiE, — In  the  course  of  the  debate  on  the  paper  read  before  the 
Institute,  last  session,  by  Mr.  Aekland,  I  ventured  to  suggest  that 
discontinuances  are  due  to  a  force  essentiallv  different  in  character 
from  the  force  which  causes  deaths,  that  the  former  force  would  be 
more  appropriately  measured  by  rates  of  non-renewal  than  by  rates 
or  forces  of  withdrawal  (as  ordinarily  understood),  and  that  the  facts 
of  an  experience  of  assured  lives,  as  exhibited  by  the  Nearest 
Duration  Method  are  directly  apjjlicable  to  the  calculation  of  rates  of 
non-renewal.  I  now  write,  with  the  object  of  expressing  my  views 
more  clearly. 
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I  suggest,  in  the  first  place,  that  discontinuances  in  ordinary 
business  are  attributable  to  a  force  essentially  different  in  character 
from  the  force  which  operates  to  produce  mortality.  Death  claims 
are  caused  by  a  force  which  operates  continuously  throughout  the 
liistory  of  policies,  whereas  discontinuances  are  caused — so  far  as 
regards  the  large  majority  of  policies — -by  a  discontinuous  force 
coming  into  operation  at  certain  recurring  epochs.  A  policyholder 
does  not  exercise  his  option  of  withdrawing  contimtousli/  in  the 
same  sense  that  he  is  continuously  subject  to  the  risk  of  death  ;  he 
exercises  it  periodically,  in  most  cases  on  the  occasions  of  his  receiving 
a  renewal  notice,  and  having  to  decide  whether  to  pay  or  not  to  pay. 
This  applies,  I  think,  to  nearly  all  lapses,  the  only  exceptions  that 
occur  to  me  being  the  few  cases  in  which  a  policyholder  pays  a  series 
of  fines  to  extend  the  days  of  grace  for  successive  short  periods;  and 
lapses  constitute  a  very  large  proportion  of  the  whole  number  of 
discontinuances.  It  applies,  also,  to  all  surrenders  carried  out  at  or 
about  the  renewal  date.  The  proportion  which  these  form  of  the 
entire  bodj'  of  surrenders,  will  no  doubt  vary  in  different  classes  of 
business  ;  in  a  small  experience  of  two  years,  I  found  that  55  out  of 
a  total  of  94  surrenders  took  place  during  the  days  of  grace,  11  took 
place  within  a  month  before  the  renewal  date  (probably  on  receipt  of 
renewal  notices),  and  the  remaining  28  were  scattered.  Having 
regard  to  the  small  proportion  that  the  number  of  scattered  surrenders 
forms  of  the  entire  number  of  lapses  and  surrenders,  I  think  it  may 
fairly  be  stated  as  a  general  proposition,  that  discontinuances  are 
mainly  due  to  the  exercise  of  a  periodical  option  at  or  about  the 
renewal  date. 

If  this  proposition  be  admitted,  it  follows  that  the  force  which 
causes  discontinuances  would  be  more  appropriately  measured  by  rates 
of  non-renewal,  than  by  rates  or  forces  of  withdrawal — in  other  words, 
by  the  ratios  that  the  withdrawals  at  definite  epochs  bear  to  the 
exposed  to  risk  of  withdrawal  at  those  epochs,  than  by  the  ratios 
that  the  withdrawals  in  given  periods  bear  to  certain  numbers 
supposed  to  be  continuously  exposed  to  the  risk  of  withdrawal 
throughout  those  periods.  As  applied  to  a  collected  experience,  this 
second  proposition  pre-supposes  a  policy-year  tabulation  of  the  observed 
facts.  A  tabulation  by  calendar-years,  or  years  of  life,  will,  of  course, 
have  the  effect  of  spreading  the  discontinuances  over  the  3'ears  of 
observation,  and  will  thus  exhibit  something  of  the  nature  of  a 
continuous  force  of  discontinuance.  If  it  be  admitted  that  such  a 
force  has  no  real  existence,  the  fact  that  it  is  artificiallj'  created  by 
any  method  of  tabulation  other  than  one  that  follows  the  years  of 
assurance  may  be  considered  another  argument  in  favour  of  the 
Policy-year  Method. 

I  proceed  now  to  consider  the  applicability  of  the  facts  of  an 
experience,  as  exhibited  by  the  Nearest  Duration  Method,  to  the 
calculation  of  rates  of  non-renewal.  For  the  first  two  years  of 
assurance,  during  which  the  exposed  to  risk  of  death  and  the  rate 
of  mortality  are  rapidly  changing — the  former  by  discontinuances, 
and  the  latter  by  the  lapse  of  time  since  selection — it  may,  perhaps, 
be  considered  desirable  to  exhibit  a  large  exj^erience,  such  as  that  in 
course  of  compilation  by  the  Institute,  by  quarters  of  a  year.     The 
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discontinuances  during  that  period  will  consist  almost  entirely'  of 
lapses.  Even  assuming  that  the  instructions  given  hy  the  New 
Experience  Committee  have  achieved  the  difficult  task  of  securing 
ahsolute  uniformity  of  treatment  by  the  contributing  offices  in 
regard  to  such  matters  as  dating-back  and  days  of  grace,  the  effect  of 
an  attempt  to  classify  these  discontinuances  in  the  quarters — with 
the  object  of  calculating  rates  of  withdrawal  on  the  analogy  of  rates 
of  mortality — will  be  to  locate  in,  and  to  represent  as  spread  over, 
say,  the  second  quarter,  a  large  number  of  lapses  which  occurred  by 
nonpayment  of  the  second  quarterly  premium  ;  the  effect  of  a 
Nearest  Duration  tabulation,  on  the  other  hand,  Avill  be  to  convey 
what  seems  to  me  to  be  the  real  meaning  of  these  discontinuances 
by  representing  them  as  having  occurred  at  the  end  of  the  first 
quarter.  If  absolute  uniformity  of  treatment  has  not  been  secured, 
the  first-mentioned  method  of  tabulation  will  i3tereot3'pe  the  diver- 
gencies by  locating  some  of  the  discontinuances  in  the  fir.st  quarter 
and  some  in  the  second,  whereas  the  Nearest  Duration  Method  will 
neuti'alize  them.  Passiog  on  to  the  general  effect  of  the  Nearest 
Duration  Method,  as  applied  to  a  tabulation  by  integral  years,  I 
cannot  do  better  than  refer  to  the  result  of  Mr.  Ackland's  investiga- 
tion of  the  average  error  resulting  from  the  operation  of  the  method 
(vol.  xxxiii,  pp.  144-5).  Upon  the  assumption  that  yearly,  half- 
yearly,  and  quarterly  cases  enter  into  a  general  experience  in  the 
proportion  of  62^,  32|,  and  5  per-cent  respectively,  and  that 
surrenders  take  place  one  month  on  the  average  before  the  renewal 
date,  Mr.  Ackland  shows  that  the  Nearest  Duration  Method  will 
dislocate  the  average  date  of  surrender  by  only  about  \\  days. 
The  conclusion  to  which  this  result  leads  is  enforced  by  the  con- 
siderations that  the  proportion  of  3'earlv  cases  persisting  long  enough 
to  be  entitled  to  a  surrender-value  is  relatively  larger  than  the 
proportion  coming  on  the  books,  and  that  the  majority  of  surrenders 
take  place  (according  to  n\\  observation),  not  before  the  renewal 
date,  but  during  the  currency  of  the  days  of  grace.  A  fact  of 
importance,  moreover,  is  that  the  Nearest  Duration  Method  not  only 
locates  the  whole  body  of  surrenders  correctly  on  the  average,  but 
also  locates  the  m.ajoritv  of  them  exactly.  Taking  Mr.  Ackland's 
proportions  of  yearly,  half-yearly,  and  quarterly  cases,  and  assuming 
that  all  are  equally  likely  to  discontinue,  80  per-cent  of  the  renewal- 
date  discontinuances  {i.e.,  lapses  and  such  surrenders  as  occur  at  the 
renewal  date),  represented  by  the  Nearest  Duration  Method  as 
having  occurred  at  the  end  of  the  year,  will  have  actually  occurred 
there ;  the  remaining  20  per-cent  will  have  been  about  equally 
drawn  from  the  preceding  and  succeeding  quarters  or  half-^-ear. 
Hence,  as  applied  at  annual  intervals,  the  Nearest  Duration  Method 
accurately  represents  the  rates  of  non-renewal  for  a  majority  of  the 
cases  under  observation,  and  makes  an  approximate  allowance  for  the 
rates  experienced  at  adjacent  quarters.  Objection  may  be  taken  to 
the  dislocation  of  the  discontinuances  occurring  at  the  ends  of  half- 
years — one-half  of  which  would  have  to  be  collected  at  the  end  of 
the  year,  and  the  other  half  at  the  end  of  the  preceding  year — but 
this  objection  does  not  appear  so  serious  as  the  objection  that  may 
be  urged  to  tabulating  as  having  occurred   during  the  years  the  far 
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larger  number  of  discontinuances  occurring  exactly  at  the  end  of  the 
year. 

The  general  conclusions  at  which  I  arrive  are  that  the  Nearest 
Duration  Method  locates  the  discontinuances  fairly,  and,  to  a  large 
extent,  exactly,  for  the  purpose  of  an  experience  compiled  by  years, 
and  that,  if  the  experience  for  the  first  year  or  two  be  compiled  by 
quarters,  the  Method  Avill,  during  that  period,  represent  the  discon- 
tinuances with  absolute  accuracy.  I  venture  to  suggest,  moreover, 
not  only  that  the  Nearest  Duration  Method  collects  the  discon- 
tinuances in  such  a  way  as  to  enable  the  force  which  causes  them  to 
be  appropriately  measured,  but  also  that  the  curtate  duration  method 
collects  them  in  such  a  way  as  to  lead  to  a  misrepresentation  of  the 
force,  and  that  the  Exact  Duration  ^Method  offers  no  advantages  over 
the  Nearest  Duration  Method  for  the  calculation  of  rates  of  non- 
renewal. 

Although  it  is  my  immediate  object  to  show  that  the  way  in 
which  discontinuances  are  dealt  with  by  the  Nearest  Duration 
Metliod  is  appropi'iate  to  the  accurate  measurement  of  the  force 
which  causes  discontinuances  and  does  not,  therefore,  constitute  any 
objection  to  the  employment  of  that  method,  it  ma}-  be  of  interest  to 
consider  the  application  of  the  resulting  functions  to  one  or  two  of 
the  problems  that  arise  in  connection  with  the  question  of  withdrawal. 
The  most  important  of  these  problems  relates  to  the  influence  of 
withdrawals  on  the  rate  of  mortality,  and,  for  its  solution,  rates  of 
non-renewal — exhibiting  the  force  of  discontinuance  as  operating  at 
the  ends  of  ^^ears — appear  likelj'  to  be  more  useful  than  rates  of 
withdrawal,  the  effects  of  which  have  to  be  looked  for  partly  in  the 
year  to  which  they  relate  and  partly  in  subsequent  years.  If  on 
comparison  of  two  experiences  a  materially  higher  rate  of  non-renewal 
is  exhibited  by  one,  at  the  end,  sa}',  of  the  third  year  of  assurance, 
than  by  the  other,  a  more  confident  conclusion  could,  1  think,  be 
drawn  from  the  relative  progression  of  the  rates  of  mortality  from 
the  third  to  the  fourth  year  than  would  be  possible  from  a  comparison 
of  rates  of  withdrawal.  In  this  connection  I  may  refer  to  Mr. 
Frank  Sanderson's  recently-published  exhibition  of  the  Canada  Life 
Experience,  the  facts  of  which  are  tabulated  by  the  Nearest  Duration 
Method ;  the  following  is  an  extract  from  a  section  relating  to  the 
rate  of  discontinuance  in  Mr.  Sanderson's  Report : 

"  In  obtaining  the  rates  of  mortality  by  years  of  assurance,  we  have  seen  that 
it  is  a  necessary  condition  of  the  policy-year  method  that  the  deaths  should  be 
allocated  to  the  policy-year  in  which  deatli  takes  place. 

"  If  it  were  thought  necessary  to  obtain  with  cqiial  precision  the  rate  of 
discontinuance,  it  would  have  been  necessary  to  tabulate  the  discontinuances  in  a 
manner  similar  to  the  deaths,  i.e.,  in  the  exact  policy-year  of  discontinuance. 
But,  in  view  of  the  fact  that  the  rate  of  discontinuance  is  less  regular  than  that 
of  mortality,  differing  according  to  different  companies'  different  plans  of 
assurance,  and  other  circumstances,  it  was  thought  that  for  the  present  purpose, 
at  least,  the  tabulation  of  the  withdrawals,  according  to  the  Nearest  Duration 
Method,  would  give  results  sufficiently  approximate  for  all  practical  purposes. 

"  From  the  explanation  given  on  page  10,  it  will  be  remembered  that  the 
withdrawals  are  made  to  pass  from  observation  at  the  end  of  the  policy-year.  In 
consequence  of  this,  the  rate  of  discontinuance  is  determined  as  at  the  end  of  the 
year,  and  not  in  the  year.  The  function  tabulated,  therefore,  is  not  exactly  the 
same  as  in  some  other  experiences." 
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It  will  be  seen  that  the  function  Mr.  Sanderson  has  tabulated  is 
the  rate  of  non-renewal,  and  this  rate  appears  to  me  to  exhibit  the 
experience  in  regard  to  discontinuances  with  greater  precision  than 
would  have  been  obtained  by  tabulating  the  discontinuances  in  a 
manner  similar  to  the  deaths.  With  the  object  of  seeing  whether 
any  evidence  as  to  the  influence  of  the  discontinuances  upon  the  rate 
of  mortality  could  be  obtained  by  comparison  of  different  sections  of 
the  experience,  I  grouped  the  figures  for  ages  22,  24,  26,  27 
and  31  at  entry  (for  each  of  which  the  total  discontinuances  in  the 
first  five  years  were  over  28  per  cent,  of  the  entrants),  and  the 
figures  for  ages  21,  23,  2-3,  28,  29,  30  and  32  (for  each  of  which  the 
total  discontinuances  in  the  first  five  years  were  under  28  per  cent,  of 
the  entrants),  with  the  following  results: 


Ages  at  Entry  22,  24,  26,  27,  31. 


Tear  of 

Exposed  to 

Espose-1  to 

Bate  of 

Assoiance 

Bisk 
of  Death 

d 

?         1 

Bisk  of 
Non-Benewal 

w 

Xon- 
Renewal 

1 

8,016 

30 

•0O37 

7,986 

1,28S 

•161 

2 

6,313 

36 

•0<"57 

6.277 

476 

•076 

3 

5,535 

25 

•0045    ; 

5,510 

297 

•054 

4 

4,945 

29 

•0059       ' 

4,916 

149 

•030 

o 

4,404 

25 

•0057 

4,379 

176 

•040 

6 

.3,958 

15 

•0038 

3,943 

95 

•025 

Total 

33,171 

160 

■0048 

3.3,011 

2,4.S1 

•075 

Ages  at  Entry  21,  23,  25,  28,  29,  30,  32. 
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The  deaths  are  not  sufficiently  numerous,  nor  is  there  a  sufficient 
divergence  between  the  rates  of  non-renewal,  to  admit  of  any 
conclusion  being  drawn  from  the  figures;  but  the  results  may,  perhaps, 
be  of  interest  as  an  example  of  the  concurrent  calculation  of  the 
probabilities  of   dying  and    the  rates   of  non-renewal  in   successive 
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years  of  insurance,*  and  as  an  illustration  of  a  method  of  comparison 
which  in  a  larger  experience  might  afford  some  indication  as  to  the 
effect  of  withdrawals  upon  the  avei'age  vitality  of  a  body  of  assured 
lives. 

The  problem  of  the  calculation  of  annual  premiums  for  term 
assurances  may  be  briefly  referred  to.  If  it  is  a  correct  assumption 
that  a  body  of  assured  lives  is  deteriorated  by  withdrawals,  it  is 
obvious  that  select  tables  compiled  from  an  ex])erience  chiefly 
consisting  of  whole-term  assurances  are  not  directly  applicable  to 
the  calculations  of  annual  premiums  for  more  numerously  discon- 
tinued assurances.  It  is  possible,  however,  to  provide  for  more 
numerous  withdrawals  of  healthy  lives  than  are  covered  by  the  tables 
bv  using:  the  formula 


_  ^^W-^M+n  — j^(^Ju+l]  — ^Wu+n-l)  -iC^-J})  (M[^+21— Mf^+oj+„_o)  -&C. 


""■    ^-  j-^[.^-i'(^[.+«-Nf,+,H^_0-2(l-i>)(^rx+2]-^rx+.]+„-.)-&c. 


where,  p,  q,  &c.,  represent  the  extra  proportions  of  healthy  lives 
withdrawing  at  the  end  of  the  first,  second,  etc.,  years. 

Now  it  is  questionable  whether  the  term-assurance  experience  of 
life  offices  is  suflicient  to  admit  of  the  construction  of  a  special  set  of 
select  tables  for  the  calculation  of  premiums,  and  whether,  in  any  case, 
it  would  be  worth  while  to  construct  such  tables,  but  the  experience 
will,  of  course,  readily  lend  itself  to  the  calculation  of  rates  of  non- 
renewal. The  excess  of  these  rates  over  the  rates  of  non-renewal 
shown  by  the  whole-term  table,  would  then  afford  an  indication  of  the 
values  to  be  given  in  the  above  formula  to  the  quantities  p,  q,  &e. 

In  conclusion,  I  mav  just  mention  one  other  problem  to  the 
solution  of  which  rates  of  non-renewal  appear  to  be  directly  applicable 
— the  determination  of  a  superior  limit  to  the  amount  allowable  in 
commutation  of  an  annual  commission. 

I  am.  Sir, 

Your  obedient  Servant, 

R.  TODHUNTEK. 
39,  Kinq  Street,  Cheapside,  E.C., 
20  February  1897. 


Mk.  Kixg's  Ixtee-Valuatiok  Foumula  foe  "Exposed 
TO  Risk." 

To  the  Editor  of  the  Journal  of  the  Institute  of  Actuaries. 

Sir, — In  reading  Mr.  Acklaud's  interesting  paper  on  "Methods 
for  deducing  the  Kates  of  Mortality  and  Withdrawal",  I  notice 
that,  in  referring  to  Mr.  King's  Inter-Valuation  Method,  Mr.  Ackland 
states  that  there  is  a  possible  error  of  twelve  months  in  the  age  at 

*  To  obtain  the  exposed  to  risk  of  non-renownl,  I  have  followed  Mr.  Sanderson 
in  deducting  the  deaths  from  the  exposed  to  risk  of  death.  It  is  assumed  that 
lives  which  were  assured  up  to  the  close  of  the  observations,  but  withdrew 
immediately  afterwards,  are  included  in  the  "withdrawals",  and  not  in  the 
"  existing:." 
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entry,  and  concludes  by  saying:  "It  will  probably,  however,  give 
"  on  the  whole  good  results  ;  but  is  clearly  inferior  to  the  Method  of 
"  Nearest  Ages." 

As  this  point  has  already  given  rise  to  some  discussion,  I  was 
surprised  to  tind  that  no  further  mention  was  made  of  it  after  the 
reading  of  the  paper  at  the  Institute. 

The  subject  is  certainly  of  interest  to  a  large  number  of  Students, 
and  I  therefore  venture  to  make  a  few  suggestions  which,  I  hope, 
may  prove  of  some  assistance  to  them. 

In  volume  xxvii,  p.  218,  Mr.  King  states  that  his  formula  was 
devised  more  particularly  for  taking  out  the  mortality  experience  of 
a  company  between  two  valuation  epochs ;  and  he  explains  how  this 
may  be  done  with  a  minimum  of  trouble  by  making  use  of  the 
classification  which  will  already  have  been  prepared  for  valuation 
purposes. 

As  explained  by  Mr.  King,  the  age  at  entry  is  taken  as  the 
nearest  age  at  the  nearest  3L  December,  so  that  all  entries  are 
considered  as  taking  place  at  the  end  of  a  year.  Thus,  if  a  life  is 
actually  exposed  for  less  than  si^  months  in  the  year  of  entry,  it  is 
not  tabulated  as  an  exposure  for  that  year,  and  if  for  more  than  six 
months,  then  it  is  tabulated  as  a  full  year's  exposure  ;  therefore  the 
limit  of  error,  as  to  the  period  of  exposure  in  the  initial  year  of  entry, 
is  six  months. 

To  take  an  example.  Suppose  a  man  born  30  June  1820, 
enters  in  July  1860,  his  age  will  be  taken  as  1:1,  but  by  the  formula 
he  is  not  assumed  to  enter  until  31  December  18(30,  when  -11  is 
really  his  nearest  age,  and  throughout  the  remaining  history  of  the 
policy,  the  age  tabulated  for  each  year  of  exposure  coincides  with  the 
nearest  age  of  the  life,  and  there  can  never  be  an  error  of  more  than 
six  months  in  the  age. 

The  formula,  like  others,  involves  an  error  both  as  regards  the 
duration  in  the  initial  year  of  exposure  and  the  age  at  which  the 
policy  is  tabulated ;  but  it  is  only  where  these  errors  are  in  the  same 
direction  that  there  is  the  possibility  of  an  apparent,  but  not  real, 
error  of  twelve  months,  and  it  is,  I  think,  decidedly  misleading 
to  saddle  the  whole  of  this  error  on  to  the  age,  without  making  any 
mention  whatever  of  the  duration. 

Perhaps  the  most  striking  feature  of  the  method  is  the  automatic 
way  in  which  it  meets  the  difficulty  of  the  unequal  distribution  of 
entrants.  Thus,  suppose,  as  is  often  the  case,  there  is  a  considerable 
rush  of  entrants  towards  the  close  of  the  year,  so  that  the  average 
date  of  entry  is,  for  instance,  1  September  instead  of  1  July,  as  it 
would  be  if  entries  were  equally  distributed.  In  this  case,  if  the 
Institute  method  were  applied,  the  period  of  exposure  in  the  initial 
year  would  be  taken  as  six  months  instead  of  four,  thus  causing  the 
mortality  shown  for  the  year  of  entry  to  be  lighter  than  is  really  the 
case.  By  Mr.  King's  method,  however,  this  difficulty  is  provided 
for,  since  the  larger  proportion  of  enti-ants  at  the  close  of  the  year, 
the  larger  will  be  the  proportion  of  lives  taken  at  the  succeeding 
age,  and  consequently  the  fewer  will  there  be  credited  with  exposure 
in  the  initial  year.  In  this  way,  the  average  period  tabulated  is, 
undoubtedly,  a  very  close  approximation. 
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The  method  of  treating  the  withdrawals  is  similar  to  that  used 
for  the  entrants;  and  there  is,  consequentl}-,  the  same  limit  of  error; 
but,  since  most  of  the  withdrawals  will  occur  on  an  anniversary  of 
the  date  of  entry,  the  effect  will  be  to  make  the  period  of  exposure 
tabulated  to  exactly  coincide  with  the  actual  experience. 

In  cases  of  death,  the  age  is  necessarily  taken  as  the  nearest  at 
the  previous  31  December,  thus,  as  pointed  out  by  Mr.  Whittall, 
giving  rise  to  the  apparent  possible  anomaly  of  a  policy  taken  at 
age  X  at  entry  and  dying  at  age  x  —  \. 

In  considering  this  point,  it  must  not  be  forgotten  that  the 
method  is  intended  for  the  formation  of  aggregate  tables,  and  that 
there  will  be  a  balance  of  errors  from  age  to  age.  It  may  also  be 
pointed  out,  that  whatever  the  youngest  age  may  be  at  which 
premiums  are  quoted  by  the  office,  the  mortality  experience  will 
necessarily  commence  at  one  year  younger  ;  and,  although  a  life  may 
be  tabulated  as  dying  at  a  younger  age  than  that  at  which  it  is 
assumed  to  enter,  yet  there  will  always  be  a  proportion  of  the 
entrants  also  referred  back  to  that  previous  age  to  form  the  exposures 
from  which  the  death  will  be  assumed  to  have  occurred. 

With  Endowment  Assurance  Policies,  the  method  of  classification 
adopted  at  the  valuation  would,  probably,  prevent  the  results  being 
used  in  the  same  way  as  with  the  Whole-Life  Policies  ;  but  even  in 
those  cases,  if  at  any  valuation,  all  the  Endowment  Policies  in  force 
were  retabulated  (for  mortality  investigation  cases  only)  in  a  similar 
manner  to  the  Whole-Life  Policies,  it  would  then  be  a  very  simple 
matter  to  keep  a  record  of  all  entrants  and  withdrawals,  and  so 
obtain  the  results  required. 

For  the  purposes  for  which  Mr.  King's  method  was  intended,  the 
saving  of  labour  is  very  considerable.  When  once  the  policies  have 
been  classified  at  nearest  ages  at  a  valuation,  we  shall  be  able  to 
trace  the  greater  proportion  of  these  for  exact  periods  of  exposure 
with  a  very  small  amount  of  trouble  ;  and,  looking  at  the  method 
from  this  point  of  view,  I  think  it  will  be  admitted  that  it  is 
undoubtedly  the  best  which  has  yet  been  suggested. 

I  am, 

Yours  obediently, 

J.  BURN. 
Prudential  Assurance  Company, 
Holhorn  Bars, 

June  1896. 


INTERNATIONAL  CONGRESS  OF  ACTUARIES,  1898. 

ixS  announced  by  the  then  President  of  the  Institute  of  Actuaries 
(Mr.  A.  J.  Finlaison),  in  his  address  of  25  November  1S95,  the 
Second  International  Congress  of  Actuaries  is  to  be  held  in  London, 
in  1898.  The  meetings  have  now  been  fixed  for  May  16,  17,  18,  19 
and  20,  and  the  Council  of  the  Institute  has  appointed  an  Organizing 
Committee  to  make  the  necessarv  arrangements. 
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It  has  been  resolved  that  membersliip  of  the  Congress  shall  be 
limited  to 

(1)  Members  of  the  Brussels  Congress  of  1895,  and 
Memljers  of  the  Permanent  Committee  of  Actuarial  Congresses. 

(2)  Fellows,  Associates,  and  Corresponding  Memhers  of 
the  Institute  of  Actuaries. 

(3)  Fellows  of  the  Faculty  of  Actuaries  in  Scotland,  and 
members  of  that  body  of  analogous  rank  to  the  Associates  of  the 
Institute. 

(4)  Members  of  Actuarial  Institutions  in  the  Colonies  and 
Foreign  Countries  of  analogous  rank  to  Fellows  and  Associates 
of  the  Institute  of  Actuaries. 

(5)  Actuaries  and  Assistant  Actuaries  of  all  Life  Offices,  and 
Government  Actuaries  and  Statisticians,  in  the  United  Kingdom, 
the  Colonies,  and  Foreign  Countries. 

(6)  Members  of  the  Council  of  the  Royal  Statistical 
Society. 

While  membership  is  to  be  restricted  in  accordance  with  the 
above  rules,  yet,  that  no  one  with  a  real  claim  to  membership  should 
be  excluded,  it  has  been  arranged  that  the  Organizing  Committee 
will  specially  consider  the  application  of  any  person  well  recom- 
mended by  one  qualified  under  the  rules  to  be  a  member. 

The  subscription  for  membership  has  been  fixed  at  £1. 

The  Organizing  Committee  invite  Colonial  and  Foreign  Govern- 
ments, and  Actuarial  Institutions  in  the  Colonies  and  Foreign 
Countries,  to  nominate  delegates,  qualified  under  the  rules,  as  their 
official  representatives  at  the  Congress.  They  also  invite  the  contri- 
bution of  papers,  suitable  to  be  read  and  discussed  at  the  Congress, 
such  papers  to  be  sent  to  the  Honorary  Secretaries  of  the  Institute 
of  Actuaries  not  later  than  the  end  of  February  1898. 

The  official  language  of  the  Congress  will  be  English,  but  papers 
may  be  written  in  French  or  German.  So  far  as  possible,  papers 
should  be  type- written. 


At  the  first  Congress,  held  at  Brussels,  in  September  1895,  a 
Permanent  Committee  was  established,  one  of  the  principal  functions 
of  which  was  intended  to  be  to  co-operate  with  the  Organizing 
Committees  in  the  preparation  of  the  work  of  future  Congresses. 
The  following  are  the  Constitution  and  Bye-Laws  of  the  Permanent 
Committee,  together  with  the  names  of  the  present  office-bearers  and 
members  of  the  Executive  Council : 

CONSTITUTION  AND  BYE-LAWS  OF  THE  PERMANENT  COMMITTEE 
OF  INTERNATIONAL  ACTUARIAL  CONGRESSES. 

Aet.  1. 

The  Permanent  Committee  of  International  Actuarial  Congresses  is  established 
to  be  a  bond  between  the  Actuaries  and  also  the  Associations  of  Actuaries  of 
various  countries.     Its  head-quarters  are  at  Brussels. 

Aet.  2. 
It  has  for  objects: 

1.  To  originate  and  to  follow  out  all  works  or  researches  interesting  in  the 
science  or  in  the  practice  of  the  Actuary. 
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2.  To  publish  perioilically  a  Journal :  a.  bringing  together  all  information, 
technical,  legislative,  statistical,  or  juridical,  bearing  upon  Actuarial  Science; 
h.  summarizing  the  publications  ami  the  works,  which  appear  iu  the  different 
countries,  bearing  upon  Actuarial  matters ;  c.  giving  space,  moreover,  to  original 
contributions  of  general  interest  to  Actuaries. 

3.  To  co-operate  with  the  Organizing  Committees  in  the  preparation  of  the 
work  of  International  Congresses,  aud  in  the  publication  of  their  Proceedings. 

Aet.  3. 

The  Associate  members  of  the  Permanent  Committee  shall  be  all  those  who 
are  admitted  by  the  Executive  Council,  hereinafter  defined,  aud  who  undertake 
to  pay  an  annual  minimum  contribution  of  10  frcs. 

The  Donation  members  shall  be  those  Associate  members  who  undertake  to 
pay  a  minimum  annual  contribution  of  50  frcs.  Their  names  shall  be  published 
each  year  in  the  Journal  with  a  memorandum  of  the  sums  paid  by  them. 

Associate  Life  members  shall  lie  those  of  the  Associate  members  who  have 
compounded  for  their  annual  subscriptions  by  a  minimum  payment  of  200  frcs. 
made  in  instalments  during  one  or  two  years  at  the  most. 

Donation  Life  members  shall  be  those  Donation  members  who  have  com- 
pounded for  their  annual  subscriptions  by  a  minimum  payment  of  1,000  frcs., 
made  in  instalments  during  one  or  two  years  at  the  most. 

Public  (Governmental)  Departments  of  the  different  countries,  Assurance 
Companies,  and  generally  all  Institutions,  Societies,  or  Associations,  having  for 
their  object  the  study,  or  the  practical  application  of  thrift,  and  Social  Economy, 
may  become  Associate  members,  or  Donation  members,  of  the  Permanent 
Committee. 

The  Associate  members,  and  the  Donation  members  shall  receive  free  the 
Journal  of  the  Permanent  Committee. 

Aet.  4. 

The  Permanent  Comniittee  shall  be  governed  by  an  International  Executive 
Council  consisting  of  40  members,  aud  including  the  33  members  who  were 
appointed  by  the  first  International  Congress  of  Actuaries  at  its  meeting  of 
6  September  1895,  and  such  members  as  shall  be  in  future  elected  by  the 
Executive  Council  itself,  proceeding  by  co-option. 

Each  country  possessing  Actuaries  shall  be,  as  far  as  possible,  represented  on 
the  E.xecutive  Council  by  one  or  several  members. 

The  members  of  the  Executive  Council  shall  be  elected  for  4  years  and  shall 
be  eligible  for  re-election. 

The  re-election  shall  take  place  each  year,  aud  by  one-fourth  of  the  members 
of  the  Council.  During  the  transitional  state  the  members  to  retire  in  1897, 
1898  and  1899  shall  be  decided  by  lot. 

The  election  shall  be  made  by  those  members  not  retiring,  and  it  cau  take 
place  by  correspondence. 

Aet.  5. 

Each  year  the  Executive  Council  shall  choose  from  among  its  own  members 
a  Bureau  consisting  of  a  President,  7  Vice-Presidents,  a  General  Secretary,  a 
Treasurer,  aud  7  Secretaries,  distributed,  as  far  as  possible,  among  the  members 
representing  the  different  countries. 

The  Executive  Council  may  moreover  nominate  correspondents  whose  duty  it 
shall  be  to  represent  it  in  those  countries  wliere  it  is  not  represented  by  any 
member  of  the  Bureau.  The  election  of  the  Bureau  may  take  place  by 
correspondence. 

Aet.  6. 

The  Executive  Council  shall  meet  at  the  head-quai'ters  of  the  Permanent 
Committee,  and  shall  be  convened  by  the  President,  or,  failing  him,  by  the 
General  Secretary. 

Notice  of  meeting  accompanied  by  a  detailed  agenda  shall  be  sent  to  each 
member  of  the  Executive  Council  at  least  one  month  before  the  date  fixed  for 
the  meeting.  Those  members  who  find  themselves  unable  to  attend  at  a  meeting 
may  send  to  the  President  their  views  on  the  questions  on  the  agenda. 
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In  case  of  m-geucy  the  President  and  the  General  Secretary  may  take  such 
steps  as  may  be  found  necessary,  provided  always  that  they  submit  them  at  the 
earliest  possible  moment  for  i-atification  by  the  Executive  Council. 

Decisions  of  secondary  importance  may  be  taken  without  convening  a  meeting 
of  the  Council,  on  the  vote  of  au  absolute  majority  of  the  members  of  the 
Executive  Council,  given  by  correspondence  on  the  invitation  of  the  President. 

Ten  members  of  the  Executive  Council  shall  form  a  quorum.  If  this  number 
be  not  present  at  a  meeting,  the  President  may  take  a  vote  by  correspondence  as 
explained  in  the  last  preceding  paragraph. 

The  Executive  Council  may  authorize  those  members,  who,  on  account  of  the 
distance  of  their  residence,  are  unable  to  send  in  their  views  by  correspondence 
within  one  month,  to  be  represented,  for  the  purpose  of  voting,  by  Eui-opean 
members  of  the  Council. 

In  case  of  equality  of  votes,  the  President  shall  have  a  casting  vote. 

Abt.  7. 

The  place  and  date  of  each  International  Congress  shall  be  fixed  either  by  the 
last  preceding  Congress,  or,  failing  that,  by  the  Executive  Council,  which  in  such 
case  shall  be  guided  by  the  convenience  of  the  Actuaries  of  the  different  countries 
interested,  and  by  the  advice  of  the  Societies  of  Actuaries  established  in  those 
countries.  The  Executive  Council  shall  establish  in  the  country  designated,  an 
Organizing  Committee.  The  Organizing  Committee  shall  prepare  a  programme 
of  the  business  in  concert  with  the  Executive  Council.  It  shall  defray  all 
expenses  of  the  Congress,  and  of  publishing  its  proceedings. 

During  the  period  in  which  the  International  Congress  is  being  organized 
two  members  of  the  Organizing  Committee  of  such  Congress  shall  be  temporarily 
added  to  the  Executive  Council,  and  shall  have  the  same  powers  as  the  ordinary 
members. 

Abt.  8. 

The  income  of  the  Permanent  Committee  shall  consist : 

1.  Of  the  contributions  of  its  members  ; 

2.  Of  the  subsidies  that  may  be  granted  to  it  by  public  (Governmental) 
departments  of  the  different  countries  ; 

3.  Of  the  subsidies  which  may  be  granted  to  it  by  the  different  Institutions, 
Societies,  or  Associations ; 

4.  Of  the  interest  on  its  invested  funds;  and 

5.  Of  sundry  receipts. 

Akt.  9. 

There  shall  be  formed  a  Reserve  Fund,  into  which  shall  be  paid : 

1.  The  sums  received  in  commutation  of  subscriptions  ; 

2.  The  contributions  and  subsidies  made  on  the  condition  that  they  shall  be 
placed  to  the  Eeserve  Fund ;  and 

3.  Such  sums  as  the  Executive  Council  shall  think  wise  to  carry  to  the 
Reserve  Fund. 

The  Reserve  Fund  shall  be  investe<l  in  the  public  debt  of  Belgium.  It  cannot 
be  trenched  upon  except  by  a  formal  decision  of  an  International  Congress  taken 
on  the  motion  of  the  Executive  Council.  The  income  derived  therefrom  may  be 
applied  to  defray  the  ordinary  expenses. 

Aet.  10. 

The  present  regulations  cannot  be  altereil  except  by  a  future  International 
Congress  on  the  motion  of  the  Executive  Council  or  at  the  request  of  2.5  members 
of  the  Congress.  In  this  latter  case  the  proposal  must  be  communicated  to  the 
Executive  Council  at  least  one  month  before  the  date  fixed  for  the  opening  of 
the  Congress. 

Aet.  11. 

With  the  formalities  prescribed  in  the  last  preceding  article,  any  future 
International  Congress  may,  by  a  majority  of  two-thirds  at  least  of  the  members 
present,  dissolve  the  Executive  Council,  and  dispose  of  the  available  capital,  as 
also  of  all  documents,  works,  and  sundry  archives,  belonging  to  the  Committee. 
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F.F.A.,  of  the  Scottish  Equitable  Life  Assurance  Society. 

[Eead  before  the  Institute,  25  Januaiy  1897.] 

ixS  the  published  facts  concerning  the  rate  of  mortality  in 
tropical  Africa  are  very  scanty,  and  Insurance  Offices  are  therefore 
often  compelled  to  iix  the  extra  premiums  for  African  risks  in 
an  almost  purely  arbitraiy  manner,  I  venture  to  lay  the  following 
investigation  before  the  members  of  the  Institute  as  a  contribution 
to  our  knowledge  of  the  subject.  So  far  as  I  am  aware,  the  only 
publications  dealing  with  the  subject  are  a  note  by  my  father. 
Dr.  T.  B.  Sprague,  on  the  Rate  of  Mortality  on  the  Congo 
[J. I. A.  XXV,  437);  a  note  read  by  myself  before  the  Actuarial 
Society  of  Edinburgh  on  the  Rate  of  Mortality  in  Sierra 
Leone  {Transactions,  iii,  365)  ;  a  paper^  by  Mr.  J.  R.  Hart 
on  the  Mortality  on  the  West  Coast  of  Africa,  which  appeared 
in  the  Insurance  Becord  of  2  October  1896;  and  a  paper  by 
Dr.  T.  Glover  Lyon  on  the  Mortality  amongst  Europeans  in 
certain  Unhealthy  Districts  [J. I. A.,  xxix,  541).  In  the  first 
three  of  these,  the  number  of  lives  under  observation  is  very 
small,  and  in  all  of  them  the  information  given  concerning  the 

*  The  substance  of  this  jxaper  is  given  in  a  communication  from  Mr.  Hart 
in  the  present  number  of  the  Journal,  p.  307. 
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lives  is  very  scanty.  For  example,  in  none  of  these  experiences 
are  the  ages  of  the  lives  stated,  and  therefore  only  average  rates 
of  mortality,  irrespective  of  age,  could  be  deduced  from  them. 
I  have  now,  through  the  kindness  of  Dr.  Felkin,  had  access  to 
statistics  embodying  a  fairly  large  and  much  more  complete  body 
of  facts,  concerning  Government  Officials,  Traders,  and  Mis- 
sionaries, employed  in  various  parts  of  the  Continent;  and  as  these 
statistics  appear  to  have  been  on  the  whole  very  carefully  com})iled, 
I  think  the  results  which  I  have  deduced  from  them  are  worthy 
of  attention,  and  carry  some  little  weight. 

The  statistics  in  question  relate  to  {a)  971  employees  of  the 
Belgian  Government  on  the  Congo;  {b)  178  employees  of  a 
Dutch  Trading  Company  on  the  South-West  Coast ;  and  (c)  654 
missionaries  sent  out  by  a  number  of  Missionary  Societies  to  various 
places,  some  to  stations  on  the  Congo,  others  to  the  West  Coast,  and 
others  to  different  parts  of  Central  Africa.  The  total  number  of 
lives  under  observation  is  thus  1,803.  The  date  on  which  each  life 
went  to  Africa  is  stated,  and  the  date  of  death  or  return  to  Europe; 
with  dates  showing  for  what  periods  each  life  was  away  from  Africa 
on  furlough.  The  locality  where  each  life  was  stationed  is  indicated 
more  or  less  definitely;  and  in  the  majority  of  cases,  the  ages 
also  are  given.  A  small  proportion  of  the  lives  are  females,  and 
these  are  included  among  the  others,  in  order  to  obtain  as  large  a 
body  of  facts  as  possible.  They  are  not  sufficiently  numerous 
to  yield  any  valuable  results  if  placed  in  a  group  by  themselves. 
Sufficient  information  is  thus  furnished  to  show  the  average 
rates  of  mortality  in  the  various  districts,  irrespective  of  age;  to 
trace  the  variation  in  these  rates  according  as  the  length  of 
residence  increases;  and  also  to  form  rough  mortality  tables 
showing  approximately  how  the  mortality  varies  with  the  age. 
In  many  instances,  only  the  calendar  years  are  given,  instead  of 
the  exact  dates;  and  in  these  cases  I  have  taken  the  duration  of 
the  risk  to  be  the  difference  between  the  years  of  entry  and  exit. 
Where  the  exact  dates  are  given,  I  have  calculated  the  duration 
to  the  nearest  integral  number  of  years;  except  in  the  case  of 
those  who  have  died,  where  the  year  of  death  has  been  treated  as 
a  complete  year.  Having  calculated  the  duration  of  the  risk  in 
this  way,  I  find  the  total  number  of  years  of  life  comprised  in 
the  observations  to  be  5,849,  and  the  number  of  deaths  378,  so 
that  the  average  rate  of  mortality  is  6'5  per-cent.  As  the  rate 
among  the  whole  population  of  England  (according  to  English 
Life  Table  No.  3)  is  only  2"2  per-ceut,  it  is  at  once  seen  that  the 
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climate  of  Tropical  Africa  must  be  extremely  unhealthy  in  the 
districts  in  question ;  but,  as  the  climate  varies  to  so  large  an 
extent  in  different  parts,  and  the  statistics  relate  to  so  large  an 
area,  this  result  only  shows  that  there  is  a  heavy  risk  for  resi- 
dence in  certain  parts  of  Africa,  and  does  not  enable  us  to  measure 
it  sufficiently  accurately  to  fix  suitable  extra  premiums.  I  have, 
therefore,  attempted  to  divide  the  statistics  into  grouj)>  corres- 
ponding to  various  districts,  each  of  which  has  more  or  less  the 
same  climatology  throughout,  so  as  to  trace  the  rates  of  mortality 
in  each  such  district.  In  doing  this  I  have  been  greatly  assisted 
by  Dr.  Felkin's  work  ''  On  the  Geographical  Distribution  of 
Tropical  Diseases  in  Africa"  {Reviewed  J.I. A.,  xxxii,  65), 
from  which  I  have  extracted  much  information.  All  the  lives 
resided  in  one  or  other  of  the  following  districts,  each  of  which 
appears,  so  far  as  I  can  judge,  to  possess  certain  distinctive 
characteristics  of  climate ;  and  I  have  accordingly  divided  the 
statistics  into  these  four  groups — 

{a)  Places  situated  on  the  Congo  ; 

(b)  Central    Africa    (excluding    tlie    ncighbourliiind     i.f    the 

Congo)  ; 

(c)  The  AYest  Coast  from  Sierra  Leone  to  Gaboon  j 
{d)  The  Coast  of  German  South-West  Africa. 

The  two  first  groups  1  would  have  included  in  one,  were 
it  not  that  the  Congo  appears  to  exercise  a  marked  effect  on  the 
climate  of  places  in  its  immediate  vicinity,  rendering  them  decidedly 
more  unhealthy  than  other  parts  of  Central  Africa.  All  along  its 
course  malaria  and  dysentery  seem  to  be  more  prevalent  than  in 
the  country  at  some  distance  from  the  river;  and  in  this  region 
there  is  also  found  the  so-called  blackwater  fever,  which  is  not 
understood,  and  from  which  there  is  a  heavy  mortality. 

The  West  Coast  has  the  reputation  of  possessing  a  climate  more 
deadly  to  Europeans  than  almost  any  other  place  on  the  globe;  and 
undoubtedly  the  mortality  there  in  past  years  has  been  frightful. 
This  has  not,  however,  been  entirely  the  fault  of  the  climate;  but 
may,  in  great  part,  be  attributed  to  ignorance,  neglect  of  sanitary 
precautions,  and  irregular  living;  and  at  the  present  day  the  mor- 
tality is  markedly  less  than  in  former  years.  Mr.  Hart  notices  this 
fact  in  his  paper,  and  throws  some  light  on  the  cause.  Dr.  Felkin 
also  mentions  it,  and  indicates  that  the  lower  mortality  at  present 
experienced  is  largely  due  to  better  sanitation.  Thus  he  says, 
''  Very   much  may  be   done  to  render  even  the  worst  climate  in 
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"  Tropical  Africa  more  salubrious^  and  the  sanitary  precautions  to 
"  which  attention  will  be  called  in  the  sequel  will  do  a  great  deal 
"  to  raise  the  health  of  the  community.  For  instance,  attention 
"  to  the  water  supply  at  Sierra  Leone  has  had  a  very  marked  effect 
^'  in  lowering  the  death  rate."  German  South-West  Africa  has 
undoubtedly  a  far  better  climate  than  any  of  the  preceding 
districts,  and  in  particular  it  is  comparatively  free  from  malaria. 
Neither  does  dysentery  appear  to  be  found  in  this  region  to  any 
great  extent. 

The  following  table  gives  a  rough  measure  of  the  rate  of 
mortality  in  each  of  these  four  districts,  and  shows  that  the 
unhealthiness  of  each  is  in  the  order  named : 


District 

Lives 

Years  of 
Life 

Deatlis 

Mortality 
per-ceut 

Congo 

Central  Africa 
West  Coast 
S.W.  Coast      . 

1,099 
214 
312 

178 

2,096 

604 

1,926 

1,223 

198 
47 
90 
43 

9-4 
7-8 
4-7 
3-5 

Totals     .         .   '       1,803 

i 

5,849 

378 

6-5 

For  purposes  of  comparison,  I  add  the  following  table  as  a 
summary  of  the  principal  results  arrived  at  in  the  four  papers 
mentioned  above : 


District 

Date  of 
Experience 

Years 
of  Life 

Deaths 

27 

Mortality 
per-cent 

Congo  (Dr.  Spragne) 

1879-84 

262-0 

10-3 

W.  Coast  (J.  K.  Hart) 

1881-89 

1,031-5 

54 

5-2 

Lagos  (Dr.  Lyon) 

1879-88 

1,080 

76 

70 

Gold  Coast — Officials 

(Dr.  Lyon) 

jj 

661 

34 

51 

—Non-Official 

s          „ 

,, 

1,264 

106 

8-4 

Gambia          (Dr.  Lyon) 

1878-90 

702 

37 

5-3 

Sierra  Leone         „ 

1879-88 

2,710 

75 

2-8 

Totals  for  W.  Coast  (Dr. 

Lvon) 

6,417 

328 

5-1 

Sierra  Leone  (A.  E.  Spra 

gue)    . 

from  1804 

704 

49 

7-0 

Although  Dr.  Lyon's  figures  are  the  most  extensive,  it  is  not 
clear  that  they  carry  the  greatest  weight,  as  much  will  depend  on 
the  source  of  the  information  and  its  accuracy.  The  "  years  of 
"  life  "  for  Gambia  and  Sierra  Leone  are,  I  observe,  based  on  the 
Census  of  1881;  while  the  deaths  are  taken  for  thirteen  years  in 
the  former  case,  and  ten  years  in  the  latter,  during  which  periods 
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the  population  may  have  varied  considerably  in  number.  This 
is,  of  course,  a  possible  source  of  error,  and  makes  the  figures 
less  reliable. 

The  average  rate  of  mortality  on  the  Congo,  of  9*4  per-ceut, 
seems  enormous,  but  I  do  not  think  it  is  an  exaggerated  estimate 
of  the  risk.  Dr.  Sprague  deduced  an  even  higher  rate,  namely 
10'3  per-cent,  among  persons  resident  at  stations  on  that  river. 

In  Central  Africa  the  rate  is  decidedly  lower,  being  only  7'8 
per-cent,  and  this  in  spite  of  the  fact  that  all  the  lives  in  this 
group  were  missionaries.  If,  as  some  people  suppose,  it  be  a 
fact  that  these  latter  are  worse  lives  than  Government  Officials,  it 
seems  clear  that  the  Congo  exercises  a  very  pernicious  intluence 
on  the  health  of  Europeans  in  its  vicinity,  as  otherwise  we  might 
expect  the  Central  African  experience  to  be  the  worse  of  the  two. 
The  rate  of  \i'7  per-cent  on  the  West  Coast  may  be  compared 
with  Mr.  Hart^s  rate  of  5*2  per-cent  in  the  same  locality;  and  the 
two  results  are  seen  to  be  fairly  consistent.  The  rate  formerly 
deduced  by  myself  for  Sierra  Leone  was  7*0  per-cent,  which  is 
considerably  higher;  no  doubt  because  the  data  on  which  it  was 
based  related  largely  to  the  early  part  of  the  century,  when  the 
death-rate  was  heavier  than  it  is  at  present. 

The  South- West  Coast  is  obviously  by  far  the  healthiest  of 
all  the  four  districts,  having  a  mortality  of  only  3'5  per-cent. 

The  supposition  just  mentioned,  namely,  that  the  lives  of 
Government  Officials  are  better  for  insurance  purposes  than  those 
of  missionaries,  is  on  the  face  of  it  by  no  means  improbable ;  one 
of  the  reasons  for  this  view  being  that  the  former  have  greater 
facilities  for  recruiting  their  health  by  leave  of  absence,  and  more 
extensive  privileges  in  the  way  of  furlough  for  other  causes  than 
health  ;  and  another  reason  is  the  physical  examination  which 
Government  Officials  are  required  to  pass,  so  that  they  are  really 
"  selected  "  lives.  I  have  therefore  divided  the  Congo  Experience 
into  two  portions,  so  as  to  show  the  rates  of  mortality  in  each 
class.     The  followin"-  are  the  fi";ures  : 


Class  of  Lives 

Lives 

Years  of 
Life 

Deaths 

Mortality 
per-cent 

Govenuneiit  Officials    . 
Missiouaries 

971 
128 

1,705 
391 

159 
39 

9-3 
10-0 

Totals 

1,099 

2,096 

198 

9-4 
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The  number  of  missionaries  is  too  small  to  yield  a  very  trust- 
worthy result;  but  there  does  seem  to  be  a  traceable  difference 
between  the  rate  of  mortality  among  Government  Officials  and 
that  among  missionaries  resident  in  the  same  climate;  the 
difference  being  in  favour  of  the  former  class.  A  somewhat 
similar  feature  will  be  noticed  in  Dr.  Lyon's  figures  regarding 
the  Gold  Coast,  the  mortality  among  the  Officials  in  that  Colony 
being  5"1  per-cent  as  against  8-4  per-cent  among  the  non-official 
population.  In  this  case  the  Government  Officials  appear  to 
possess  a  well-marked  superiority.  On  the  other  hand,  I  observe 
that  Mr.  Hart  deduces  a  rate  of  mortality  of  5  2  per-cent  among 
Government  Officials  on  the  West  Coast,  while  my  present  figures 
(which  relate  solely  to  missionaries)  show  a  mortality  in  that 
district  of  only  4*7  per-cent. 

I  next  took  the  cases  where  the  age  at  entry  was  stated;  and, 
omitting  all  the  other  lives,  worked  out  the  years  of  life,  exposed 
to  risk,  and  the  deaths,  for  each  age.  As  the  numbers  are  small, 
the  resulting  rates  of  mortality  are  necessarily  irregular ;  but  if 
several  ages  are  grouped  together,  it  is  seen  that  the  rate  varies 
according  to  a  regular  law.  In  order  to  bring  out  this  law 
clearly  I  found  it  necessary  to  make  many  trial  groupings  of  the 
facts ;  and  after  doing  this,  and  studying  the  results  carefully,  I 
adopted  the  following  groupings  as  indicating  most  plainly  the 
law  of  variation  in  the  rate  of  mortality  : 


Congo 

Central  Africa 

AVkst  Coast 
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29 

71 
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84 

5 
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9 

41 

lG-27 
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9 

1-8 

26-28 
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23 

8-0 

26-29 

163 

11 

6-7 

26-27 

204 

10 

4-9 

28-33 

425 

15 

3-5 

29-33 

3G2 

29 

8-0 

30-34 

117 

9 

7-7 

28-32 

404 

31 

7-7 

34-38 

183 

11 

60 

31-37 

151 

16 

10-6 

35  <fc  up. 

88 

7 

8-0 

33-35 

115 

9 

7-8 

39  i  up. 

107 

8 

7-5 

38  &,  up. 

138 

16 

11-6 

... 

36  &  up. 

351 

5 

1-4 

Total 

1,347 

113 

8-3 

Total 

452 

32 

7-1 

Total 

1,292 

64 

5-0 

Total 

1,223 

43 

35 

1 

It  will  be  observed  that  the  mortality  among  those  lives  on 
the  Congo  whose  ages  are  stated,  is  8-3  per-cent,  which  is  con- 
siderably less  than  the  mortality  among  all  the  lives  in  that  district 
taken  together,  that  is  to  say,  including  those  whose  ages  are 
not  stated.     From  this  I  infer  that  the  lives  whose  ages  are  not 
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stated,  ai-e,  on  the  average,  older  than  the  others.  In  the  Central 
African  and  West  Coast  districts  there  are  also  slight  differences 
in  the  rates  compared  with  those  deduced  for  all  the  lives ;  but 
as  the  data  are  smaller  in  extent,  and  the  difference  is  not  so 
large,  these  may  be  simply  accidental  irregularities.  The  ages  of 
all  the  lives  on  the  South-West  Coast  are  given ;  and  it  should  be 
mentioned  that  this  portion  of  the  statistics  and  the  greater  part 
of  those  relating  to  the  Congo,  appear  to  have  been  very  carefully 
compiled,  and  accordingly  carry  special  weight. 

It  will  be  seen  that  the  mortality  in  each  district  presents 
special  features.  In  the  Congo  region  the  rate  is  at  all  ages 
higher  than  in  the  other  three  districts,  and  steadily  increases 
from  about  7  per-cent  at  the  youngest  ages,  to  over  Hi  per-cent 
at  ages  38  and  over.  In  Central  Africa  the  rate  varies  in  a 
similar  manner ;  but  throughout  the  whole  of  life  it  is  noticeably 
lighter  than  in  the  Congo  district.  On  the  West  Coast  the 
peculiar  feature  is  met  with,  of  a  rate  of  mortality  increasing 
from  about  4  per-cent  to  nearly  8  per-cent  at  ages  33-35,  and 
thereafter  diminishing  again.  I  at  first  thought  this  might  be  a 
mere  irregularity  arising  from  the  smallness  of  the  data ;  but, 
having  carefully  examined  the  figures,  I  think  it  is  fairly  clear 
that,  after  the  lives  have  passed  the  age  of  about  35,  they  can 
continue  to  reside  on  the  West  Coast  without  experiencing  so 
heavy  a  mortality  as  is  felt  at  the  earlier  ages.  This  feature  is 
peculiar  to  the  West  Coast  alone,  and  I  am  unable  to  suggest 
any  explanation  of  it.  On  the  South-West  Coast  the  rate  at  the 
younger  ages  is  very  low  compared  with  the  other  districts,  being 
under  2  per-cent  ;  but  it  increases  with  the  age  much  more 
rapidly  than  in  those  districts,  until,  at  ages  39  and  over,  the 
mortality  is  almost  as  heavy  as  the  maximum  mortality  on  the 
West  Coast. 

The  next  question  to  be  considered  is  the  phenomenon  of 
acclimatization,  the  effect  of  which  on  the  rate  of  mortality  is 
shown  in  a  decrease  in  the  rate,  among  those  who  have  been 
subject  to  the  climate  for  some  years,  as  compared  with  the  rate 
among  persons  who  are  exposed  to  it  for  the  first  time.  The 
popularly  accepted  explanation  of  this  phenomenon  is  that  a 
European  on  going  to  a  tropical  climate  is  liable  to  fevers  and 
other  disorders,  which  are  most  acute  in  their  first  attacks ;  that, 
after  recovering  from  these,  the  subsequent  attacks  are  milder 
and  less  frequent,  the  life  having  become,  as  it  were,  inoculated, 
and   therefore   less  subject  to  these   diseases.      This  explanation 
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may  be  partially  correct,  and  I  understand  that  it  applies  to  a 
certain  extent  to  some  diseases,  such  as  the  bilious  remittent  fever 
which  occurs  chiefly  in  new  comers  to  tropical  Africa. 

I  find  that,  in  a  paper  on  acclimatization,  read  before  the 
British  Association  in  1891,  Dr.  Felkin  says :  "  A  lengthened 
"  residence  gives  strangers  a  certain  immunity  from  such  diseases 
"  as  dyspepsia,  and  all  that  wide  class  of  disease  which  is  induced 
"  by  plethora.  It  may  be,  too,  although  the  fact  is  denied  by 
"  some  authorities,  that  the  longer  a  European  resides  in  some 
"  portions  of  the  Tropics  where  yellow  fever  obtains,  the  less 
"  likely  is  he  to  suffer  from  that  fever."  He  goes  on  to  say, 
however,  that  "  The  probability  of  strangers  suffering  from  certain 
"  diseases  is  heightened  by  the  length  of  residence.  For  instance, 
"  a  person  is  far  more  likely  to  suffer  from  malarial  fever,  and  all 
"  those  chains  of  symptoms  induced  by  malarial  intoxication,  the 
"  longer  he  resides  in  a  district  where  malaria  is  rife."  As  a 
large  proportion  of  the  deaths  (probably  about  25  per-cent  in  the 
case  of  the  Congo  experience)  were  caused  by  malaria,  I  think 
that  this  popular  explanation  of  acclimatization  is  clearly 
insufficient  to  account  for  the  decrease  in  the  rate  of  mortality, 
and  I  believe  that  this  decrease  is  chiefly  due  to  another  cause, 
which  may  be  described  as  follows  : — Out  of  a  large  body  of  men 
selected  at  random,  some  are  more  susceptible  than  others  to 
the  diseases  peculiar  to  the  climate.  These  fall  early  victims, 
leaving  as  survivors  the  less  susceptible  lives,  who,  of  course, 
suffer  less  from  disease,  and  in  consequence  experience  a  smaller 
death  rate.  In  other  words,  there  is  a  process  of  selection,  or 
weeding  out,  of  the  more  susceptible  lives;  and  when  these  have 
all  been  eliminated,  we  may  expect  to  find  the  mortality  reduced 
to  its  ultimate,  or  minimum,  rate.  This  will  occur  after  some 
years,  when  the  so-called  acclimatization  has  ceased  to  cause  any 
further  diminution  in  the  rate  of  mortality.  In  order  to  study 
this  phenomenon  completely,  the  lives  should  be  arranged  according 
to  the  length  of  time  they  have  been  resident  in  Africa ;  the 
entrants  at  each  age  being  kept  separate,  and  their  mortality 
traced  throughout  their  whole  life.  Were  the  data  numerous 
enough  to  admit  of  this,  we  should  be  able  to  ascertain  exactly 
the  true  effects  of  acclimatization  on  the  rate  of  mortality,  and 
learn  at  what  ages  it  is  most  powerful.  But,  unfortunately,  the 
present  data  are  not  sufficiently  numerous,  and  in  default  of  more 
extensive  statistics,  I  therefore  adopted  the  plan  of  grouping 
together,  irrespective  of  age,  all  those  lives  who  have  been  resident 
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the  same  number  of  years.  As  most  of  the  lives  had  been 
allowed  furlough  on  one  or  more  occasions^  it  was  some  consider- 
able trouble  to  arrange  the  facts  properly.  At  first  I  tried 
grouping  them  according  to  the  total  number  of  years  spent  in 
Africa  by  each  life,  leaving  altogether  out  of  account  the  years  at 
homej  that  is  to  say,  supposing  a  life  had  been  resident  in  all  for 
four  years  in  Africa,  I  treated  him  as  an  "exit^'  at  the  end  of  four 
yearS;  as  if  his  term  of  residence  had  been  continuous.  On 
further  consideration  this  seemed  an  unsatisfactory  method  of 
dealing  with  the  case,  and  I  therefore  made  a  fresh  arrangement, 
grouping  the  lives  according  to  the  time  elapsed  since  first  going 
to  Africa,  and  excluding  from  the  exposed  to  risk,  those  years 
spent  at  home.  Thus,  if  a  life  was  out  for  two  years,  then  had  a 
yearns  furlough,  and  then  went  out  a  second  time  for  another  two 
years,  I  treated  him  as  an  "  exit  "  at  the  end  of  two  years,  and 
as  entering  again  on  the  fourth  year  of  residence  (so  that  during 
the  third  year  he  was  not  included  among  the  exposed  to  risk), 
and  finally,  as  an  '^  exit ''  at  the  end  of  the  fifth  year.  I  was 
thus  enabled  to  find  the  rates  of  mortality  for  each  year  since  the 
life  first  went  to  Africa  ;  but,  as  in  the  former  case,  the  figures 
were  too  few  in  number  to  show  sufficient  regularity,  and  required 
grouping  to  some  extent,  in  order  to  show  clearly  the  law  of  pro- 
gression. The  following  are  the  groups  I  finally  adopted,  after 
many  trials,  as  showing  the  greatest  regularity  : 
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90 
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43    3-5 

These  may  be  compared  with  the  following  table  taken    from  the 
results  formerly  given  by  Mr.  Hart  and  myself : 
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West  Coast— Government  OFficiALs 

Sierra  Leone— Missionaries 

(J.   R.  Hart) 
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51 
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Totals 
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49 
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The  first  two  of  these  groups  show  the  effect  of  accliniatiza- 
tiou  very  clearly,  the  mortality  being  at  its  inaxiinum  in  the  first 
year  of  residence  and  steadily  decreasing  with  each  successive 
year  thereafter.  The  mortality  for  the  first  two  years  taken 
together,  on  the  Congo  and  in  Central  Africa,  is  much  about  the 
same,  being  about  10'5  per-cent  and  11"2  per-cent  respectively; 
but  in  subsequent  years  the  mortality  in  Central  Africa  diminishes 
much  more  rapidly.  On  the  West  Coast,  leaving  the  first  year 
out  of  account  for  a  moment,  there  is  a  similar  progressive 
diminution  in  the  mortality;  but  in  that  year  there  is  the  strange 
feature  of  a  comparatively  low^  rate  of  mortality.  On  first 
noticing  this  peculiarity,  I  thought  it  might  be  possible  that  the 
diseases  prevalent  on  the  AVest  Coast  required,  say,  six  months  or 
a  year  to  take  effect  on  a  healthy  European  exposed  to  their 
iufiuence  for  the  first  time;  but  if  this  were  the  case  we  might 
not  unreasonably  expect  to  find  a  similar  feature  on  the  Congo 
and  in  Central  xVfrica.  One  obvious  explanation  is  to  assume 
that  the  low  rate  is  merely  an  accidental  irregularity  arising  from 
the  small  extent  of  the  data;  but  as  Mr.  Hart  deduces  the  similar 
feature  of  a  low  rate  of  mortality  on  the  West  Coast  during  the 
first  six  months,  which  is  followed  by  a  heavy  rate  in  the  suc- 
ceeding year,  and  steadily  diminishes  thereafter ;  and  as  the  lives 
in  his  experience  belong  to  a  different  class  of  persons  from  the 
above,  it  does  not  appear  probable  that  the  peculiarity  is  accidental. 
]\Ir.  Hart  suggests  that  it  may  be  caused  by  the  large  number 
of  lives  invalided  during  the  first  six  months;  but  unfortunately 
the  figures  at  my  disposal  are  not  precise  enough,  as  regards 
the  invalided  lives,  to  enable  me  to  investigate  this  point. 

The  South-West  Coast  presents  a  most  marked  contrast  to  all 
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the  other  districts.  Here  the  rate,  instead  of  diminishing  with 
the  length  of  residence,  is  at  its  minimum  in  the  first  year,  and 
steadily  increases  with  each  successive  year.  This  increase  is,  as 
nearly  as  I  can  estimate,  at  about  the  same  rate  as  that  which 
would  be  caused  by  the  increasing  age  of  the  lives,  and  may 
therefore  be  entirely  accounted  for  by  the  increase  in  the  average 
age.  In  other  words,  it  seems  as  if  acclimatization  had  little  or 
no  effect  on  the  rate  of  mortality  in  this  district. 

I  made  an  attempt  to  ascertain  the  effects  of  acclimatization 
at  different  ages,  by  dividing  the  Congo  experience  into  four 
groups,  the  first  being  entrants  under  the  age  of  25  ;  the  second, 
entrants  between  that  age  and  30,  and  so  on.  The  following  table 
shows  the  mortality  in  each  of  these  groups,  during  the  first  year 
of  residence,  and  in  subsequent  years,  as  well  as  the  average 
mortality  for  each  group  : 

Congo  District. 


Ages  at  Entry 

13  to  21 

25  to  29 

30  to  34 

35  and  upwards 

25  to  34 

Years  of 
Residence 

Years 
of 
Life 

Y'ears 
of 
Life 

« 

c  o 

Years 
of 
Life 

P 

Years  '    ^     i  —  S 

of        -S    '5? 

Life       Q    :  o  S 

86      11    12-8 

84  ^     7      8-3 

i 

Y'ears 
of 
Life 

358 
423 

1 

Q 

29 
30 

3  ^ 

o  <o 

8-1 
71 

1st  year    . 

Siibsf(iueiit 

years  .     . 

Totals  .     . 

220 
176 

22 
14 

10-0 
8-0 

231 
262 

19 
20 

8-2 
7-6 

127 
161 

10 
10 

7-9 
6-2 

396 

36 

91 

493 

39 

7-9 

288 

20 
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It  will  be  seen  that  the  heaviest  mortality  occurs  among  those 
who  were  aged  35  and  upwards  when  they  first  went  to  Africa; 
and  the  next  heaviest,  among  the  entrants  aged  less  than  25  years. 
In  both  these  groups  the  effect  of  acclimatization  is  well  marked. 
In  the  intermediate  groups  the  mortality  is  less,  and  the  effect 
of  acclimatization  not  so  large,  being  a  minimum  between  ages 
25  and  30.  These  figures  seem  to  indicate  that  middle-aged  and 
very  young  men  suffer  more  severely  than  those  who  are  aged 
between  25  and  35  at  entry.  I  find  that  this  is,  as  regards  the 
young  lives,  corroborated  by  Dr.  Felkin,  who  says,  ''No  one 
"  should  go  to  Africa  under  the  age  of  25.  Persons  under  this 
"  age  are  bound  to  suffer  more  from  typhoid  fever,  from  the 
"  severer  forms  of  malarial  fever,  and  from  dysentery,  than  those 
"  who  are  older.' ^ 
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The  figures  relating  to  Central  Africa  are  not  numerous 
enough  to  be  dealt  with  in  this  manner ;  and  nearly  all  the 
entrants  in  the  West  Coast  experience  were  about  tbe  same  age, 
namely,  between  25  and  30,  so  that  no  comparison  could  be  made 
for  different  ages  at  entry. 

It  may  be  mentioned  that,  in  those  returns  where  the  ages 
were  stated,  the  average  age  at  entry  is  between  28  and  29  in  all 
four  of  the  above  districts. 

Having  made  several  rough  adjustments  of  the  foregoing 
figures  and  constructed  mortality  tables  therefrom,  I  calculated 
the  annual  premiums  at  quinquennial  ages  from  20  to  50,  at 
4'  per-cent  interest ;  and  comparing  these  with  the  4  per-cent 
tables  in  the  Institute  of  Actuaries'  Text-Book,  I  am  inclined  to 
think  that  the  following  rates  of  extra  premium  represent  the 
very  least  that  an  insurance  office  can  prudently  charge  for  the 
best  lives  resident  in  the  four  districts  in  question  ;  and,  owing  to 
acclimatization,  I  think  the  rates  in  the  first  three  cases  should  be 
increased,  at  all  events  during  the  early  years  of  assurance. 

(1)  Congo       .         from  £6  to  £7  per-cent  per  annum ; 

(2)  Central  Africa  from  £5  to  £6  per-cent  per  annum ; 

(3)  West  Coast       from  £3  to  £4  per-cent  per  annum ; 

(but  the  figures  seem  to  indicate  that  a  smaller  extra  would  be 
sufficient  at  ages  above,  say  35,  provided  the  lives  have  then  been 
resident  some  years  in  tbe  district). 

(4)  South-West   Coast  from  £2.  10s.   to  £3.   lO^.   for  lives 

under  30,  say,  and  about  £4  for  older  lives. 

These  rates  are  to  be  regarded  only  as  first  a})proximations  of  a 
very  rough  nature.  The  statistics  arc  too  scanty  to  admit  of  very 
accurate  results  being  deduced  from  them,  and  they  contain 
practically  no  information  on  at  least  one  very  important  point — 
namely,  the  number  of  lives  who  return  to  Europe  on  account  of 
bad  health,  and  the  subsequent  experience  of  those  lives.  The 
rates  of  mortality  deduced  are,  therefore,  independent  of  those 
invalided  lives,  while  the  extra  premiums  to  be  charged  will 
naturally  depend  to  some  extent  on  them.  In  other  words,  as 
soon  as  a  life  left  Africa  he  passed  out  of  observation,  whereas 
the  extra  premiums  we  require  to  find,  should  be  calculated  to 
cover  the  extra  risk  run  by  the  office,  not  only  while  the  life  is 
resident  in  Africa,  but  also  after  his  return  to  Europe  during  the 
continuance  of  the  policy.     In  this  connection  it  should  be  borne 


1897.]  in  Certain  Farts  of  Africa.  297 

in  mind  that  a  man  sent  home  invalided  would  be  a  damaged  life, 
and  therefore  would  have  a  strong  inducement  to  keep  his  policy 
in  force  at  all  costs. 

A  few  of  the  returns  sent  in  by  the  Missionary  Societies  con- 
tained remarks  showing  which  lives  were  invalided,  and  among 
these  the  average  rate  of  invaliding  was  about  8^  per-cent  per 
annum;  but  this  can  scarcely  be  taken  as  a  criterion  of  the  rate 
prevailing  among  the  whole  experience.  Mr.  Hart  deduces  a  rate 
of  only  3"6  per-cent  per  annum  among  Government  Officials  on  the 
West  Coast,  and  we  may  therefore  perhaps  regard  the  above  figure 
of  8i  per-cent  as  a  somewhat  exaggerated  estimate  of  the  true  rate 
of  invaliding;  but  in  any  event  it  is  clear  that  the  point  requires 
fui'ther  investigation,  and  that  cauti(m  should  be  exercised  before 
taking  the  foregoing  tables  as  a  measure  of  the  full  risk  of  the 
African  climate,  especially  as  the  remarks  appended  to  some  of  the 
returns  show  that  a  number  of  the  invalided  lives  died  either  on  the 
voyage  home  or  shortly  after  reaching  Europe.  In  particular,  it 
seems  that  offices  would  act  prudently  in  stipulating  that  no 
return  of  a  portion  of  the  extra  ])remiums  should  be  made  for 
time  spent  in  Europe  on  furloughj  unless  strict  medical  evidence 
of  health  be  furnished. 


Discussion'. 

The  PiiESiDEXT  (Mr.  T.  E.  Young)  in  inviting  discussion,  said  it 
was  of  special  interest  and  hope  that  the  first  two  papers  of  the 
present  session  should  be  the  production  of  fresh  contributors,  and 
he  trusted  their  excellent  example  would  stimulate  many  of  the  com- 
petent younger  men  in  their  muks  to  follow  it.  The  essayist  on  the 
present  occasion  bore  the  passport  of  an  honoured  name,  but 
although  he  was  thus  happily  endowed,  he  did  not  require  any 
credentials  of  acceptance,  as  they  also  welcomed  him  for  his  own  sake 
and  for  the  well-considered  paper  he  had  contributed  to  their  stores. 

Mr.  C.  D.  HiGHAM  said  that  there  was  heredity  in  talent,  and 
they  welcomed  the  son  the  more,  as  they  remembered  their  obligations 
to  the  father.  The  very  excellence  of  the  paper  and  the  little  that 
was  known  of  West  African  mortality  made  it  almost  impossible  to 
say  very  much  in  the  way  of  criticism.  If  he  said  there  was  any- 
thing wanting  in  the  paper  he  fully  recognized  that  it  was  not  the 
fault  of  Mr.  Sprague,  but  caused  by  the  paucity  of  data  with  whjch 
he  had  to  deal.  In  Mr.  Sprague's  bibliography  he  noticed  that  he 
had  not  mentioned  a  small  table  in  the  first  volume  of  the  Journal, 
showing  tlie  mortality  on  Her  Majesty's  ships  on  the  coast  of  Africa. 
In  that  table  the  mortality  from  18iO  to  1848  (inclusive)  ranged 
from  2-1  per-cent  to  7*9  per-cent,  or   a   mean  of  39  per-cent ;   and 
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bearing  in  mind  that  this  mortality  related  to  those  at  sea  (which  was 
recognized  almost  as  a  sanatorium),  he  hoped  (unless  there  were 
many  deaths  in  action  included)  that  some  improvement  had  taken 
place  as  he  compared  these  rates  with  certain  rates  given  in  the  paper 
relating  to  the  present  time.  One  of  the  great  drawbacks  in  con- 
nection with  the  subject  was  that  there  could  be  so  little  chronological 
dealing  with  it  to  see  to  what  extent  the  mortality  had  been  lessened 
in  recent  years,  since  it  was  only  of  late  that  there  had  been  any 
intelligent  grouping  of  the  facts.  Another  book  which  would  afford 
information  was  Miss  Ivingsley's  "  Travels  in  West  Africa",  just 
published,  and  well  worth  reading.  At  the  end  of  that  book  there 
was  a  note,  based  greatly  on  Dr.  Plehn's  opinions,  on  the  diseases  of 
West  Africa,  which  was  of  great  interest  in  connection  with  the  sub- 
ject of  the  paper.  Mr.  Sprague  said  little  about  the  occupation  of 
the  lives,  but  he  gathered  that  most  of  them  were  either  Government 
officials  or  employed  in  commerce,  but  if  any  had  been  engaged  in  the 
expeditions  which  had  from  time  to  time  taken  place,  that  would 
make  a  difference  in  the  mortality,  for  they  might  not  be  unharmed 
though  unarmed.  Missionaries,  however,  were  mentioned  as  a  class, 
and  he  thought  Mr.  Sprague  was  in  error  when  he  took  for  granted 
that  they  were  not  medically  examined  before  being  sent  out,  for  it 
was  the  practice,  he  believed,  at  any  rate  of  the  great  missionar}' 
societies,  to  very  strictly  examine  every  candidate  who  submitted 
himself.  The  book  he  had  above  referred  to  gave  an  entirely  different 
reason  for  the  heavier  mortality  of  missionaries,  for  that  put  it  down 
to  their  being  mosth'  teetotallers.  The  deadly  climate  on  the 
immediate  coast  was  equally  bad  for  the  negroes  as  for  Europeans; 
and  whole  tribes,  as  they  moved  down  to  the  marshes  and  lagoons, 
seem  to  have  in  time  absolutely  died  out.  There  appeared  to  be  little 
yellow  fever  there — at  any  rate  it  was  not  endemic — but  malarial 
disease  seemed  most  serious  on  the  actual  West  Coast.  Higher  up 
remittent  and  intermittent  fevers  were  prevalent,  and  lower  down 
there  was  much  hsematuria.  In  the  South  West,  as  Mr.  Sprague 
])ointed  out,  the  mortality  was  less,  which  might  probably  be  partially 
due  to  the  fact  that  it  was  further  from  the  equator.  With  regard 
to  Mr.  Sprague's  groupings,  the  members  would  all  accept  as  accurate 
any  groupings  Mr.  Sprague  had  done;  but  personally  he  always 
looked  with  some  suspicion  when  a  writer  spoke  of  having  had  to 
group  facts  several  times  to  get  a  regular  law,  for  there  was  the  fear 
that  in  his  anxiety  for  regularit}'  he  might  overlook  the  peculiarities 
of  the  mortality.  In  the  book  to  which  he  had  made  reference  it  was 
stated  that,  except  for  men  who  could  be  counted  on  the  fingers, 
every  one  was  bound  to  have  fever  within  six  months  of  lauding,  and 
if  not  careful  they  would  probably  get  it  in  a  fortnight,  and  very 
likely  once  for  all ;  so  that  the  light  mortality  for  young  ages  given  by 
Mr.  Sprague  was  strange,  particularly  after  what  was  said  later  on  as 
to  lives  under  25,  and  especially  when  it  was  borne  in  mind  that  the 
younger  men  were  probably  less  attentive  to  their  mode  of  life,  and 
would  also  doubtless  be  subject  to  the  higher  death  rate  of  new 
comers.  It  was  very  interesting,  after  Dr  Sprague's  papers  on 
selection,  to  find  his  son  tracing  a  sort  of  selection  in  this  mortality, 
and  finding  an  improvement  when  selection  had  done  its  work,  much 
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the  same  as  ia  the  case  of  the  assured' s  selection  against  the  office. 
It  micrht  possibly  also  be,  as  it  were,  some  inversion  of  this  improve- 
ment that  on  the  South  West  Coast  there  was  the  steadily  increasing 
mortality,  in  that  the  lives  were  not  killed  off  in  the  earlier  years. 
He  would  like  to  know  more  about  acclimatization,  because,  though 
the  paper  seemed  to  trace  acclimatization,  Dr.  Plehn  maintained 
there  was  none  whatever.  But  whatever  doctors  might  say,  he  could 
not  help  thinking  the  members  would  all  maintain  that  there  must  be 
something  in  the  way  of  acclimatization,  as  a  man's  experience 
taught  him  how  to  take  care  of  himself,  and  he  learned  the  proper 
rules  of  life  for  the  particular  climate  to  which  he  was  exposed.  If 
so,  it  showed  that  the  practice  of  charging  an  equal  extra  premium 
everv  year  must  be  wrong.  Many  years  ago,  when  the  ordinary  West 
Indian  rate  was  3  per-cent,  he  greatly  desired  to  charge  5,  1,  3,  2,  1, 
per-eent  respectively  during  five  years,  instead  of  five  premiums  of 
3  per-cent,  which  would,  he  thought,  have  been  more  satisfactory. 
Moreover,  any  acclimatization  seeme<l  to  give  a  sort  of  rough  justifi- 
cation for  the  very  common  practice  of  charging  an  extra  premium 
only  during  the  first  few  years  of  the  assurance,  though  obviously  it 
failed  when  a  man  went  out  some  time  after  the  grant  of  the  policy. 
The  system,  however,  of  issuing  the  policy  "  whole-world"  from  the 
beginning  and  charging,  when  necessary,  a  fixed  addition  to  the 
ordinary  premium  was  better  ;  and  it  provided  a  reserve  for  the  risk, 
to  which  Mr.  Sprague  had  called  attention,  of  death  at  home,  but  from 
disease  acquired  in  the  colony.  He  was  not  quite  at  one  with  Mr. 
Sprague  as  to  the  need  of  examining  a  man  before  any  return  of  extra 
premium  was  made,  for  if  it  was  agreed  to  charge  the  extra  only 
during  absence,  questions  of  health  should  not  come  in,  and  the 
premium  should  be  sufficient  for  this  additional  risk.  Nothing  was 
more  likely  to  induce  quarrelling  and  bickerings  as  a  diffierence 
between  doctors  whether  a  man  had  returned  well  or  not,  but  of 
cour.se  it  all  depended  on  the  terms  of  the  contract.  He  hoped  Mr. 
Sprague  would  give  more  of  the  abbreviated  table  of  premiums  which 
he  had  calculated.  It  would  be  interesting  to  observe  his  deductions 
from  it.  It  had  been  truly  said  that  nothing  hinders  a  man's  work 
like  his  dying,  and  if  in  anything  they  could  do  they  could  find  out 
any  rules  or  get  any  information  which  would  help  the  English  race 
to  safely  colonize  what  was  admittedly  a  productive  country,  they 
woukl  feel  that  Mr.  Sprague's  labours  had  not  been  in  vain. 

Me.  Geoege  King  entirely  concurred  in  the  eulogistic  expressions 
which  had  fallen  from  Mr.  Higham.  To  a  certain  extent,  he  felt 
himself  personally  responsible  for  the  paper  being  read  at  the  Institute. 
Mr.  Sprague  had  sent  it  to  him  for  the  purpose  of  insertion  in  the 
Journal,  but  after  reading  it  over,  he  came  to  the  conclusion  that  it 
would  be  very  useful  if  it  were  discussed  at  a  sessional  meeting.  One 
reason  he  had  for  that,  beyond  the  mei'its  of  the  paper  itself,  was  that 
he  would  like  to  obtain  some  more  facts,  and  he  hoped  that  there 
might  be  members  present  who  would  be  able  to  give  them  some  facts 
connected  with  the  mortality,  from  the  point  of  view  of  risks  actually 
accepted  by  insurance  companies.  If  such  facts  could  be  obtained, 
they  would  be  more  useful  than  all  the  experience  which  Mr.  Sprague 
had  so  carefully,  and  so  industriously,  and  so  ably  collated.     Although 
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this  was  the  first  occasion  on  which  thej  had  had  the  pleasure  of 
having  a  paper  from  Mr.  Sprague,  it  was  not  his  first  contribution  to 
the  Journal.  It  was  from  his  pen  that  the  very  interesting  review  of 
Dr.  Felkin's  book  proceeded,  and  Mr.  Sprague  had  also  read  a  paper 
at  another  place  on  a  similar  subject.  The  subject  of  the  paper  was 
one  of  considerable  difficulty.  In  the  first  place,  Africa  was  a  small 
word,  but  it  represented  an  immense  district,  and  the  geographical 
area  to  be  considered  was  very  large.  Africa,  as  was  well  known,  was 
not  homogeneous  as  regards  climate  and  mortality.  There  were 
certain  districts  dealt  with  in  the  paper  that  were  tolerably  well 
defined — for  instance,  the  Congo  district  and  the  West  Coast,  from 
Sierra  Leone  to  Gaboon;  but  he  would  like  to  have  a  clearer  definition 
of  Central  Africa,  and  to  know  what  portion  of  Central  Africa  was 
more  particularly  referred  to  in  the  statistics  Mr.  Sprague  put 
forward.  Another  difficulty  was  the  necessary  paucity  of  figures,  and 
he  was  afraid  that  for  a  long  time  to  come  there  would  not  be  much 
relief  in  that  direction.  The}^  would  have  to  take  the  indications 
which  the  few  figures  supplied  and  work  them  out  to  the  best  of  their 
ability.  The  figures  were  terrible  in  their  import,  the  rate  of  mortality 
shown  being  enormous.  It  was  really  lai'ger  in  proportion  to  the 
home  mortality  than  Mr.  Sprague  brought  out.  Mr.  Sprague  showed 
that  the  average  rate  of  African  mortality  was  6'5  per-cent,  and 
compared  it  with  the  rate  for  the  whole  population  of  England, 
according  to  the  English  Life  Table,  which  was  only  2'2.  But  the 
rate  of  22  per-cent,  according  to  the  English  Table,  was  scarcely 
applicable,  for  the  simple  reason  of  the  great  difference  in  age 
distribution.  To  get  a  true  comparison,  a  population  should  be  taken 
of  roughly  between  ages  25  and  50,  and  in  that  case  the  English 
death-rate  would  only  be  about  "8,  not  2*2.  So  that  the  comparison 
should  be  6'5  with  '8,  and  then  it  would  be  seen  that  the  rate  of 
mortality  in  the  districts  analyzed  by  Mr.  Sprague,  was  just  about 
eight  times  the  rate  in  Great  Britain  among  persons  of  corresponding 
ages.  The  question  ai'ose, — were  those  figures  inevitable?  There 
was  a  certain  tendency  to  fatalism  in  these  matters,  but  that  he  would 
deprecate.  The  reading  of  a  paper  such  as  that,  should  tend  towards 
curing  the  great  evil,  for  to  call  public  attention  to  it  through  a  body 
of  experts  was  to  help  to  remedy  the  mischief.  The  moi'tality  in  the 
British  army  in  India,  in  the  first  half  of  the  century,  was  something 
like  7  per-cent — that  was,  it  was  comparable  very  closely  with  the 
mortality  brought  out  by  Mr.  Sprague  for  lives  in  Africa  of 
cori-esponding  age.  A  Royal  Commission  was  appointed  in  185-4  to 
inquire  into  that  mortality,  and  they  reported,  and  great  improvements 
were  introduced,  and  the  result  was  that,  partly  through  the  labours 
of  that  Commission,  and  partly  through  the  labours  that  had  gone  on 
since,  the  mortality  of  the  British  army  in  India  was  reduced  to 
about  1'2  per-cent.  If  so  much  had  been  done  in  India,  why  should 
not  a  great  deal  be  done  in  Africa  too.  The  cases  were  not  quite 
parallel,  because  in  India  there  was  a  great  deal  more  massing  of  the 
population,  and  the  army  was  much  more  under  control,  and  its 
health  could  be  better  looked  after.  But  the  measures  applied  to 
masses,  individuals  should  apply  to  themselves;  and,  if  individuals 
going  to  Africa  were  careful  to  ascertain  in  advance  what  was  the 


1897.]  in  Certain  Parts  of  Africa.  301 

proper  course  to  pursue,  the  mortality  would  be  immensely  reduced. 
In  Sierra  Leone,  by  attending  to  the  water  supply,  the  mortality  was 
very  much  diminished.  Wherever  there  was  a  sufficient  population 
to  carry  through  such  works,  that  should  be  done;  but  he  believed 
that  the  mortality  in  Africa  was  very  much  due  to  carelessness  and 
want  of  knowledge  on  the  part  of  the  individuals  who  went  out  there. 
It  was  not  the  heat  that  produced  it;  it  was  the  heat  combined  with 
moisture  which  fostered  micro-organisms  fatal  to  life.  But  people 
were  now  getting  to  understand  much  more  the  ways  of  micro- 
organisms. Science  at  the  present  day  was  making  rapid  strides  in 
discovering  their  life-history  and  their  effect  on  the  human  frame,  and 
in  this  country,  at  all  events,  their  injurious  effects  were  being  to  a 
large  extent  counteracted.  If  so,  still  greater  things  might  be  hoped 
in  connection  with  Africa.  Those  who  went  to  Africa  neglected 
precautions  which  they  ought  to  take.  They  carried  English  habits 
with  them,  instead  of  learning  the  habits  of  the  African  microbes,  and 
if  they  would  only  learn  the  habits  of  African  microbes  they  would  in 
great  measure  escape  the  terrible  mortality.  About  a  fortnight  ago 
he  had  had  the  pleasure  of  meeting  a  missionary  who  had  recently 
returned  from  Central  Africa,  who  told  him  very  much  what  he  had 
been  saying  that  evening,  that  it  was  entirely  a  question  of  manner  of 
living.  Very  soon  after  that  missionary  reached  Africa  he  had  to  be 
invalided  home.  He  recovered  and  went  out  again  with  superior 
knowledge,  and  he  remained  some  time  and  did  not  suffer  in  the  least 
degree  in  health,  not  because  he  had  been  acclimatized,  but  simply 
because  he  knew  how  to  take  more  care  of  himself.  Among  other  little 
hints,  he  said  that  he  never  touched  alcohol  during  the  day,  but 
always  took  a  tablespoonf ul  before  going  to  bed  at  night.  He  also 
mentioned  that  one  great  danger  was  to  go  to  bed  too  fatigued,  and  in 
that  way  lay  oneself  open  to  the  evil  influences  of  malaria.  It  was  a 
mistake  to  go  out  as  a  total  abstainer,  but  a  man  should  be  a  total 
abstainer  all  through  the  heat  of  the  day,  but  just  before  going  to 
bed  to  take  a  very  little  stimulant.  Another  most  important 
precaution  was  to  avoid  chills.  Looking  at  the  paper  from  the 
practical  point  of  view,  he  was  glad  to  see  Mr.  Sprague's  suggestions 
as  to  the  premiums  he  had  deduced,  that  they  were  the  very  least  that 
should  be  charged.  His  (Mr.  King's)  own  personal  opinion  was  that 
they  were  decidedly  not  high  enough,  and  that  the  really  sufficient 
rates  would  be  practically  prohibitive.  He  believed  that  the  risk  of  a 
man  returning  and  dying  at  home  was  a  very  heavy  one,  which  was 
not  in  any  way  provided  for  in  Mr.  Sprague's  rates.  Except  from  the 
records  of  insurance  offices,  which  he  hoped  might  be  forthcoming, 
they  could  not  have  any  measure  of  that  risk. 

Dr.  T.  Glovee  Ltojt  said  there  were  one  or  two  points  in  the 
paper  which  he  should  like  to  touch  upon.  First  of  all,  he  endorsed 
Mr.  Sprague's  praises  of  the  book  of  Dr.  Felkin,  for  it  was  one  of  the 
very  best  books  he  had  ever  read.  Mr.  Sprague  mentioned  that  the 
Congo  appeared  to  exercise  a  marked  effect  on  the  climate  of  places  in 
its  immediate  vicinity.  The  same  thing  happened  with  regard  to  most 
rivers  in  tropical  climates,  because  the  conditions  in  which  malaria 
raged  were  dampness,  heat,  and  great  variation  of  temperature  during 
the  day.     Near  a  river  the  first  two  were  certainly  obtained,  and  he 
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was  not  surprised  to  find  that  right  up  the  Congo  into  the  middle  of 
what  was  termed  Central  Africa  there  were  a  large  number  of  fatal 
diseases,  more  especially  malaria.  There  was  a  marked  difference  in 
the  mortality  between  parts  of  the  Congo  territory  away  from  the 
river  and  those  in  its  vicinity,  and  that  was  quite  in  accordance  with 
ordinary  medical  experience.  The  next  point  was  the  matter  of 
sanitation,  and  on  that  Mr.  King  had  said  much  of  great  interest ; 
but  he  rather  thought  he  had  been  a  little  too  much  of  an  optimist. 
The  diseases  which  had  to  be  dealt  with  in  tropical  South  Africa  were 
not  such  as  were  found  in  England,  and  were  not  nearly  so  amenable  to 
prophylactic  treatment.  It  was  scarcely  known,  for  instance,  how 
malaria  was  spread.  Yellow  fever  was  not  understood,  and  it  was 
not  known  how  to  isolate  it  in  the  same  way  that  other  fevers  were 
isolated.  It  was  not  difficult  to  see  how  the  mortality  in  India  had 
been  much  reduced.  Formerly  that  mortality  was  largely  due  to 
cholera  and  typhoid  fever,  and  those  were  diseases  that  were  under 
absolute  control  if  only  the  precautions  were  taken  which  were  well 
known  at  the  present  day.  Mention  had  been  made  by  Mr.  Sprague 
of  his  (Dr.  Lyon's)  paper.  Just  before  he  wrote  it  several  men  came 
to  the  company  of  which  he  was  medical  officer,  who  were  going  to 
the  West  Coast,  and  who  wanted  to  be  insured.  He  thought  it  was 
only  fair  in  giving  an  opinion  upon  the  point  to  find  out  all  he  could 
about  the  question,  and  he  went  to  the  Colonial  Office  and  obtained 
some  figures.  Mr.  Sprague  had  well  pointed  out  that  there  was  a 
great  deal  of  doubt  as  to  the  lives  at  risk  in  Gambia  and  Sierra  Leone, 
but  with  regard  to  the  West  Coast  and  Lagos  the  papers  seemed  to 
be  very  carefully  made  out.  Every  year  the  residents  and  visitors, 
and  also  the  deaths,  were  put  down,  with  full  description  of  those 
who  died.  Therefore,  he  thought  the  figures  were  quite  as  good  as 
figures  got  through  traders  or  missionaries.  Mr.  Sprague  raised  an 
interesting  medical  question  as  to  the  age  of  going  out  to  West 
Africa.  That  was  a  point  that  medical  officers  would  be  very  thank- 
ful for  the  Institute  to  settle.  To  be  able  to  say  that  when  men 
reached  a  certain  age  they  had  a  good  chance  of  doing  well,  and  that 
if  they  went  out  before  that  they  had  not  a  good  chance,  would  be 
extremely  helpful  and  useful  to  medical  officers.  He  examined  for 
two  firms  sending  men  out  to  India,  and  he  thought  medical  officers 
would  agree  with  him  when  he  said  they  were  rather  less  severe  on 
people  going  out  for  trading  purposes  than  they  were  on  people  for 
insurance.  First,  the  time  of  life  they  were  concerned  with  was 
much  shorter  as  a  rule ;  and,  secondly,  it  often  happened  that  the 
employers  would  say  the  man  was  very  useful,  and  if  he  had  a  fair 
life  they  would  send  him  out ;  so  that  there  was  a  pressure  on  the 
medical  officer  to  pass  that  man  if  he  possibly  could.  But  in  insur- 
ance companies  they  had  to  be  much  more  strict,  and  there  was  no 
pressure  put  upon  them.  With  regard  to  acclimatization,  it  was 
becoming  the  received  opinion  that  acclimatization  in  the  ordinary 
sense  of  the  word — namely,  that  a  man  could  alter  his  organism  so  as  to 
live  as  well  in  West  Africa  as  in  England — did  not  exist.  Individual 
acclimatization  did  not  occur  at  all,  but  what  did  occur  in  some  cases 
was  acclimatization  by  groups.  As  to  after  history,  on  making 
inquiries,  he  found  that  out  of  the  officials  that  went  out  to  West 
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Africa  more  than  half  came  back  within  three  years,  and  a  large 
proportion  of  those  were  perfectly  healthy.  He  did  not  think  that 
would  happen  with  traders,  so  that,  as  far  as  after  history  went,  it 
might  be  that  the  officials  would  come  out  much  better  than  the 
traders.  Mr.  Antrobus  had  pointed  out  to  him  that  people  who  had 
been  well  brought  up  in  the  way  of  nourishment,  people  of  the  better 
classes,  did  decidedly  better  than  those  of  other  classes  that  were  sent 
out,  such  as  artizans.  The  latter  did  exceedingly  badly.  There  was 
another  point,  in  reference  to  geography.  The  West  Coast  was 
always  likened  to  an  inverted  dish.  First,  there  was  the  table  land 
and  then  a  quick  slope  down  to  the  rim,  and  then  came  the  sea.  The 
rim  represented  the  West  Coast  of  Africa.  The  climate  on  the  table- 
land was  perfectly  good,  but  on  the  rim  it  was  bad.  At  Sierra  Leone 
the  rim  was  only  about  a  third  as  broad  as  it  was  at  Lagos  and  the 
Gold  Coast,  and  as  malaria  and  yellow  fever  and  other  tropical 
diseases  lived  in  the  lower  levels,  that  might  account  for  the  fact  that 
Sierra  Leone  appeared  to  be  much  more  healthy  than  the  Gold  Coast 
or  Lagos.  He  had  been  told  that  the  Colonial  Office  in  the  future 
were  going  to  make  an  enquiry  into  the  whole  matter  under  the  care 
of  Mr.  Finlaison.  Statistics  were  going  to  be  obtained  with  great 
care  in  the  following  way :  lletums  of  all  European  officers  in  the 
colonies  ;  name,  date  of  birth,  date  of  first  arrival  in  the  colony,  date 
of  final  departure  from  colony,  total  absences  from  the  colony  (with 
dates),  occupation  in  the  colony,  expiration  of  service,  subsequent 
life-history.  Mr.  Antrobus  had  said  how  surprised  he  was  to  find  how 
well  the  subsequent  life-history  could  be  followed;  and  Mr.  Antrobus 
felt  sure  that  he  would  be  able  to  get  a  perfectly  complete  account  of 
the  subsequent  life-history  of  those  who  had  been  to  the  colonies. 

Mr.  J.  R.  Haet  said  that  Mr.  Sprague  had  brought  out  a  very 
high  rate  on  the  Congo — 9 '4;  per-cent — which  naturally  led  one  to 
enquire  what  were  the  particular  circumstances  and  risks  attaching  to 
that  body  of  persons  examined  which  might  make  the  rate  higher 
than  that  which  would  attach  to  any  other  body.  The  period  of  time 
over  which  Mr.  Sprague's  observations  extended  was  not  stated,  but 
he  understood  it  covered  15  years — fi'om  1S78  to  1892.  Mr.  Sprague's 
statistics  would  probably  include,  therefore,  a  large  number  of  the 
pioneers  that  Stanley  took  out  with  him  to  found  the  Congo  Free 
State  between  the  years  1878-So.  Mr.  Stanley,  in  his  book  on  the 
Congo,  gave  an  analysis  of  the  fearful  mortality  to  which  his  force 
had  been  subject:  and  said  that  many  of  the  deaths  were  the  result  of 
downright  madness,  and  the  majority  of  them  could  have  been  avoided. 
In  addition  to  malaria,  there  was  considerable  risk  in  the  cold  winds 
and  chilly  nights,  and  variations  in  the  temperature.  Besides  that, 
there  was  the  moisture,  which  was  very  trying,  and  for  that  reason 
the  English,  well  accustomed  to  the  damp  and  mist  of  these  islands, 
could  stand  the  climate  better  than  other  Europeans.  Mr.  Stanley's 
experience  seemed  to  have  been  useful  as  a  means  of  guarding  against 
malaria.  In  three  ways  it  appeared  that  malaria  could  be  minimized  ; 
a  belt  of  trees  round  the  station,  a  stream  of  running  water,  or  the 
cultivation  of  the  soil  in  the  direct  tract  of  the  prevalent  wind 
seemed  to  make  a  marked  difference  in  the  mortality.  The  experience 
of  three  expeditions  might  be  taken  as  an  interesting  example  of  how 
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tlie  pioneers  in  Africa  really  suffered  so  mucli  more  than  those  who 
now  went  out.  In  1832,  49  men  went  up  the  Niger  and  40  died. 
In  1843,  143  went  up  of  whom  48  died;  11  years  later,  in  another 
expedition,  not  a  single  death  occurred,  thanks  to  the  lessons  learned 
in  the  earlier  expeditions ;  more  attention  heing  paid  to  diet  and  to 
the  use  of  quinine.  Mr.  Sprague  gave  an  example  of  how  the  rate  of 
mortality  had  improved.  He  formerly  brought  out  a  rate  of  7  per- 
cent for  the  West  Coast,  the  maximum  being  21  per-cent  in  the 
earlier  years  ;  he  now  brought  out  4-7,  with  a  maximum  of  10  per-cent. 
With  regard  to  the  West  Coast,  Mr.  Spi'ague  compared  4*7  per-cent 
with  the  rate  brought  out  by  himself  (Mr.  Hart)  with  regard  to 
Government  officials  of  5*2  per-cent.  Mr.  Sprague  gave  two  reasons 
why  he  thought  Government  officials  should  be  better  lives;  their 
leave  of  absence  and  medical  examination.  He  (Mr.  Hart)  thought 
that  the  explanation  of  the  higher  rate  he  brought  out  was  that 
amongst  those  lives  he  dealt  with,  there  was  a  certain  number  of 
foremen  of  works,  and  Mr.  Antrobus,  whom  he  saw  on  the  subject, 
stated  that  they  were  either  dismissed  very  speedily  or  died  from 
drink.  Not  only  was  drinking  to  excess  very  dangerous,  but  even 
drinking  in  moderation  during  the  day,  and  for  that  reason  he 
thought  that  the  mortality  of  Government  servants  was  likely  to  be 
higher  than  missionaries,  as  the  latter  were  mostly  teetotallers. 
Another  reason  why  missionary  mortality  was  rather  lighter  than 
that  which  might  be  taken  as  a  guide  for  insurance  purposes,  was 
that  the  mission  stations  were  generally  on  spots  chosen  for  their 
salubrity.  It  might  be  of  interest  to  mention  that  the  African 
Trade  Section  of  the  Liverpool  Chamber  of  Commerce  had  been 
taking  up  the  subject  of  improving  the  conditions  of  health  on  the 
West  Coast,  and  they  had  made  representations  to  Mr.  Chamberlain, 
who  was  doing  a  good  deal  in  the  matter.  More  medical  officers 
were  to  be  sent  out,  and  the  water  supply  of  the  Gold  Coast  was  to 
be  improved.  Mr.  Sprague,  in  his  Congo  experience  of  Government 
officials  and  missionaries,  showed  that  the  mortality  among  missionaries 
was  rather  higher  than  that  among  Government  officials,  but  he 
(Mr.  Hart)  thought  that  was  due  to  the  fact  that  of  the  128 
missionaries  28  were  females.  By  the  kindness  of  Mr.  Sprague  he 
had  had  the  opportunity  of  looking  at  fuller  particulars  than  were 
given  in  the  paper  on  the  subject,  and  he  found  that  those  females 
were  divided  into  three  divisions  ;  the  first  section  did  not  give  much 
information,  but  the  other  showed  18  per-cent  mortality,  compared  to 
8*9  among  the  males.  If  this  18  per-cent  were  a  guide  to  the 
mortality  among  the  28  females,  it  would  be  a  satisfactory  explanation 
of  the  higher  rate.  He  thought  that  probably  the  Government 
officials  experienced  a  higher  mortality  than  the  missionaries. 

Mr.  Archibald  Hew  at  said  that  some  years  ago  he  had  obtained 
from  New  York  statistics  relating  to  the  mortality  among  white 
missionaries  in  Africa,  which  he  passed  on  to  the  Insurance  Record, 
where  they  were  published  on  30  January  1880,  and  if  the  members 
would  permit  him  he  would  read  them  :  "  We  can  but  remember  that 
the  mortality  to  white  missionaries  in  Africa  has  been  frightful.  The 
Church  Missionary  Society  lost  thirty  missionaries  by  death  at  Sierra 
Leone  in  twelve  years.     And  the  history  of   their  Central  African 
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Mission  has  been  sad  indeed.  The  London  Mi.vsionary  Society  has 
also  been  sorely  tried    by  the  death    of  several   of    its  missionaries 

within  the  last  two  years The  Basle   Society  lost 

eleven  out  of  seventeen  missionaries  on  the  Guinea  Coast  within  one 
year  after  they  entered  on  their  work.  The  American  ^Missionary 
Association  lost  on  the  West  Coast  five  out  of  seven  in  a  few  weeks 
aft«r  they  touched  the  Continent.  The  Wesleyan  Society  lost  in 
West  Africa  thirteen  out  of  the  first  eighteen  missionaries  in  less 
than  two  years  after  they  entered  on  their  work.  The  same  society  sent 
seven  others  and  three  of  them  died  within  six  weeks,  and  the  other 
four  within  fifteen  months."  Lately  he  had  looked  into  the  question, 
and  had  obtained  from  otficial  soui-ces  some  statistics,  from  which  he 
found  that  the  rate  of  mortality  did  not  come  out  nearly  so  badly  as 
he  thought  it  would  have  done.  With  regard  to  taking  oif  the  extras 
when  a  man  came  home,  he  quite  agreed  with  Mr.  Sprague,  that  a 
medical  certificate  of  good  health  should  be  obtamed.  It  was  not 
known  what  was  going  to  happen  after  the  assured  came  home — 
possibly  invalided — the  extra  risk  was  not  thereby  at  an  end.  With 
regard  to  Central  Africa,  in  Scotland  they  had  a  good  deal  of 
experience  with  regard  to  that  class  of  life  through  the  Scottish 
Presbyterian  Churches,  which  had  missions  in  Blantyre  and  Living- 
stonia.  And  as  to  the  question  of  the  Government  ofiicials  being 
better  lives  than  missionaries  it  should  always  be  borne  in  mind  that 
the  missionarv'  of  the  right  type  had  a  higher  sense  of  duty  than  had 
a  Government  official,  and  he  would  risk  a  good  deal  more  than  a 
Government  official  would  do,  and  that  he  thought  was  one  reason 
why  the  missionaries  died  earlier.  Another  reason  was  that 
missionaries  had  not  always  the  same  stamina  as  military  men, 
Government  officials,  traders,  and  such  like.  They  had  spent  a  great 
deal  of  time  in  hard  study,  immediately  after  which  they  went  abroad 
enfeebled. 

Mr.  James  Chisholm  said  he  had  been  interested  in  the  subject 
of  acclimatization.  It  seemed  to  him  that  Mr.  Sprague  made  out 
two  ditferent  kinds  of  acclimatization.  He  was  surprised  to  find  Dr. 
Lyon  saying  that  the  first  kind  of  acclimatization — the  acclimatization 
of  the  individual — was  exploded.  That  would  hardly  seem  to  be  so  from 
the  quotation  that  Mr.  Sprague  gave  from  Dr.  Felkin,  in  which  it 
was  said  that  a  lengthened  residence  gave  strangers  a  certain  immunity 
from  certain  diseases.  It  would  almost  seem  that  a  group  of 
individuals  was  acclimatized  in  much  the  same  way  as  the  body  of 
an  individual  itself  was  acclimatized.  The  corpuscles  that  made  up 
the  bodies  of  each  one  of  us  were  liable  to  attack  in  certain  particular 
tracts  by  different  kinds  of  diseases,  and  the  attack  by  a  particular 
disease  killed  out  the  particular  corpuscles  which  were  most  susceptible. 
There  was  another  fact  on  which  he  should  further  like  to  be 
enlightened,  namely,  as  to  whether  a  man  lost  the  immunity  he  had 
secured  by  acclimatization  on  coming  home  on  a  lengthened  furlough. 
The  number  of  cases  that  came  before  him  was  very  limited,  but  he 
had  in  his  mind  three  cases — two  on  the  West  Coast  of  Africa  and  one 
in  India.  They  all  three  came  to  insm-e  their  lives,  and  urged  their 
residence  abroad  very  strongly  as  a  reason  for  some  modification  of 
terms  being  granted.     They  were  insured,  and  in  all  three  cases  they 
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died  within  one  year  of  their  return  to  the  places  where  they  had 
previously  resided  and  to  which  they  were  supposed  to  have  become 
acclimatized.  He  could  corroborate  what  had  been  said  as  to  the 
teetotallers  suftering  more  than  others.  At  Mauritius  there  was  a 
detachment  of  soldiers,  and  most  of  them  were  kept  up  on  the  High 
Level,  but  a  number  of  them,  some  twelve  or  sixteen,  were  kept  at 
the  Foi-t  at  Port  Louis,  where  the  land  was  much  lower  and  tlie  water 
supply  not  so  good.  It  was  a  fact,  or  was  at  the  time  he  referred  to, 
that  the  teetotallers  among  those  soldiers  who  went  down  to  the  Fort 
were  more  subject  to  the  fever,  and  many  more  succumbed  than 
among  those  who  were  not  teetotallers. 

The  PfiEsiDEyT  said  that  in  all  ventures  into  new  tracts  of  enquiry 
men  must  obviously  for  a  very  considerable  time  be  content  with 
very  limited  data,  such  as  that  which  had  been  available  to  Mr. 
Sprague,  and  the  value  of  limited  data  had  invariably  consisted  in 
the  fact,  not  that  they  were  able  to  assign  any  final  results,  but  that 
the\'  served  the  important  function  of  indicating  the  direction  in 
which  men's  practical  judgments  must  prevail.  He  conveyed  to  Mr. 
Sprague  the  cordial  acknowledgment  from  the  members  of  his  work. 

Mr.  Spexgce,  in  reply,  thanked  the  members  for  the  very  cordial 
and  hearty  reception  they  had  given  him.  Mr.  Higham  had  wished 
to  know  about  the  occupations  of  the  various  classes  of  lives. 
Speaking  from  memory,  he  thought  that  nearly  all  those  on  the 
Congo  were  Government  officials  in  the  employ  of  the  Belgian 
Government;  nearh*  all  those  on  the  "West  Coast  and  in  Central 
Africa  were  missionaries;  and  all  those  on  the  South  West  Coast  were 
traders  in  the  employ  of  a  commercial  company.  As  to  the  tables  of 
premiums  that  he  made,  a  not  unusual  way  of  getting  at  the  extra 
premium  was  to  say  "  here  is  a  rate  of  mortality  of  8  per-cent ; 
''  according  to  the  H"  Table  there  is  a  mortality  of  1  per-cent;  there- 
"  fore  the  extra  is,  roughly  speaking,  7  per-cent."  He  did  not  consider 
that  very  satisfactory,  and  he  wanted  to  see  if  he  could  get  some  more 
scientific  approximation  of  the  miminum.  He  did  not  say  that  the 
premiums  were  what  should  be  charged ;  he  was  only  trying  to  find 
what  was  the  lowest  they  could  accept.  Offices,  as  they  all  knew, 
differed  in  practice.  For  instance,  with  regard  to  India,  his  brother, 
in  one  office,  was  asked  to  pay  an  extra  premium  of  306'.  per-cent. 
He  promptly  declined  to  pay  that,  and  succeeded  in  getting  insured 
in  another  office  without  any  extra  at  all.  It  seemed  to  him  that  it 
was  rather  unfortunate  there  should  be  so  much  difierence  in  the 
practice  of  offices,  and  he  would  be  glad  if  his  paper  helped  towards 
uniformity.  He  had  been  asked  to  define  more  specifically  what 
Central  Africa  meant.  He  was  very  sorry  he  could  not  give  any 
accurate  definition.  The  returns  came  from  a  few  missionary 
societies  scattei'ed  about  in  various  parts,  probably,  as  Dr.  Lyon 
assumed,  parts  of  the  Congo  territory.  From  what  he  had  heard,  he 
should  think  there  was  some  personal  acclimatization  as  regards 
certain  diseases.  Malaria  could  be  guarded  against  very  consider- 
ably, as  indicated  by  Mr.  Hart  in  his  remarks  ;  and  fatigue  had 
a  srood  deal  to  do  with  the  risk  of  contracting  it.  Some  of  the 
crew  of  one  of  Her  Majesty's  ships  on  the  West  Coast  were  sent  out 
in  an  open  boat ;  half  of  them  were  kept  awake  nearly  all  the  night 
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working,  but  the  other  half  managed  to  get  some  sleep.  The 
majority  of  those  who  were  kept  up  all  night  were  down  with 
the  fever  next  day,  while  those  who  got  a  proper  night's  rest  for 
the  most  part  escaped.  It  was,  therefore,  supposed  that  fatigue 
had  a  very  great  tendency  to  increase  the  liabiUty  to  malaria. 
He  was  glad  to  see  that  Mr.  Hewat  agreed  with  him  about  not 
returning  any  extra  premium  without  requiring  some  evidence  of 
health.  As  far  as  he  could  make  out,  there  seemed  to  be  a  considerable 
number  of  lives  who  returned  to  this  country  and  died  shortly 
afterwards. 


A 


On  the  Mortality  among  Government   Officials  on  the  West 
Coast  of  Africa.     By  J.  R.  Hart,  F.I. A. 

FEW  statistics  relating  to  this  subject  recently  came  into  my 
hands,  and  although  the  results  obtained  from  them  cannot  be 
considered  to  be  of  great  weight,  a  short  communication  may  be 
of  interest.  In  the  hope  that  useful  information  might  be 
forthcoming,  I  made  enquiry  as  to  whether  any  record  is  kept  of 
the  dates  of  departure,  death,  or  retirement  of  persons  who  go 
out  in  the  employment  of  African  merchants  to  the  West  Coast ; 
and  ascertained  that  it  was  unlikely  that  data  could  be  supplied 
from  that  source.  But  I  thought  it  worth  while  to  make  similar 
enquiry  at  the  Colonial  Office  ;  and  although  the  West  African 
department  could  not  officially  furnish  me  with  information,  as 
they  had  none  here  of  which  they  could  vouch  for  the  accuracy, 
I  obtained,  through  the  courtesy  of  one  of  the  officials,  the 
particulars  given  below.  These  were  contained  in  a  list  of  all 
the  Europeans  employed  by  the  Governments  of  the  four  West 
African  Colonies — the  Gambia,  Sierra  Leone,  the  Gold  Coast,  and 
Lagos — during  the  ten  years,  1  January  1881  to  31  December 
1890,  showing  when  their  service  began,  and,  if  ended  before 
31  December  1890,  when  and  why  it  ended.  The  list  com- 
prised 296  persons,  of  whom  138  served  on  the  Gold  Coast,  44  at 
Sierra  Leone,  25  at  Lagos,  and  7  at  Gambia;  while,  of  the  rest, 
36  were  employed  both  in  Lagos  and  on  the  Gold  Coast,  and  46 
in  two  or  more  of  the  other  colonies,  and  in  16  cases  the  colony 
was  not  specified,  the  nature  of  the  officials  employment  probably 
necessitating  frequent  changes  from  one  place  to  another.  The 
occupations  of  these  persons  were  not  stated ;  but  I  understand 
that  most  of  them  were  of  the  better  classes,  including  consular 
servants,  secretaries,  and  constabulary,  medical  and  customs* 
officers ;  but  some  held  positions  akin  to  that  of  foremen  of 
works.  A  fair  proportion  of  the  last-mentioned  become,  I  am 
told,  addicted  to  drink,  and  are  soon  dismissed,  their  exit  being 
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noted  in  the  column  headed  "  Other  causes."  If  this  be  so,  we 
may  conjecture  that  the  mortality,  shown  below,  would  be 
increased  by  the  deaths,  which  occur  subsequent  to  dismissal, 
brought  about  by  this  fatal  indulgence. 

Of  the  396  lives,  77  had  on  1st  January  1881,  already  been 
for  some  time  in  the  service,  and  219  joined  during  the  period 
1881-90;  so  that  the  experience  is  short,  the  average  being  only 
3 A  years.  The  causes  of  service  ending  were  stated  in  four 
columns  headed  (1)  death,  (2)  illness,  (3)  age  of  55,  (4)  other 
causes,  the  totals  of  each  being 


Died  

Retired  on  account  of  illness  ... 
Retired  on  reacliing  pensionable  age... 
Retired  from  other  causes  {i.e.,  promoted,  resigned,  or 
dismissed)     ... 


Add,  still  surviving  on  31  December  1890 
Total 


54 

37 

3 

90 

184 
112 

296 


No  ages  were  given,  but  I  understand  that  colonial  servants 
are  not  sent  out  to  West  Africa  under  the  age  of  22,  and,  as  stated 
above,  the  lives  are  pensioned  at  age  55.  The  years  of  entry  and 
exit  were  given  and  not  the  exact  dates.  In  the  following  table, 
the  Exposed  and  Died  are  tabulated  according  to  the  period 
elapsed  since  first  leaving  this  country.  The  total  number  of 
years  of  life  are  103H,  and  the  deaths  54,  giving  an  average  rate 
of  mortality  of  5'2  per-cent. 


Year 

Exposed 

Died 

Annual  Rate 

to  Risk 

of  Mortality 

h 

1054 

3 

2-9 

U 

184 

14 

7-6 

2i 

151 

8 

5-3 

3^ 

113 

5 

4-4 

4J 

91 

4 

4-4 

5i 
6i 

73 
60 

l\ 

5-3 

n 

58 

3 

5-2 

8i 

52 

6' 

9^ 

38 

1 

lOi 

21 

1 

111 

15 

1 

121 

11 

13  J 

10 

144 

7 

51 

15^ 

7 

16i 

5 

17A 

5 

18i 

2 

19J 

3 

20i 

20 

Totals 


1,0314 


54 


5-2 
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Among  the  138  persons  who  were  employed  on  the  Gold 
Coast  only,  the  mortality  was  6*2  per-cent,  while  the  44  who 
served  in  Sierra  Leone  only  experienced  the  average  death  of 
5*2  per-cent;  but  to  a  comparison  of  these  results  little 
importance  can  be  attached^  as  they  must  be  disturbed  to  some 
extent  by  the  selection  which  takes  place  on  promotion,  those 
who  obtain  higher  posts  on  transfer  from  one  colony  to  another 
being  on  the  whole  better  lives  than  those  who  appear  in  the  list 
as  having  served  in  one  colony  only. 

The  facts  are  too  scanty  to  admit  of  our  drawing  any  detinite 
conclusions  from  a  comparison  of  the  rates  at  successive  periods  of 
duration  of  service;  but  the  comparatively  low  annual  rate  of 
2'9  per-cent  in  year  \,  and  the  sudden  increase  to  7'Q  per-cent  in 
the  following  year,  may  possibly  be  explicable  by  a  comparison 
of  the  rates  at  which  the  lives  retired  on  account  of  illness. 

After  adjusting  the  period  of  exposure  of  the  "Died"  and 
"Invalided",  we  get  the  following  table,  giving  1029i  exposed 
and  an  average  rate  of  3' 6  per-cent. 


Retired                Aunual 

Year 

Exposed 

from  niness        Percenter 

4 

106i 

6 

5-6 

n 

180 

5 

2-8 

u 

148 

3 

20 

3i 

113 

2 " 

4i 

89 

1  > 

1-8 

5i 

71 

2J 

6i 

60 

il 

n 

58 

4-2 

H 

51 

n 

37 

r 

lOi 

24 

5 

114 

15 

1 

i2i 

11 

0 

13i 

11 

1 

8 
7 

1 
0 

y           7-3 

16i 

6 

1 

17i 

5 

0 

18* 

4 

0 

19| 

6 

0 

20^ 

19 

1  , 

Totals 


l,029i 


37 


3-6 


It  will  be  observed  that  the  annual  rate  at  which  these  officers 
retired  on  account  of  illness  was,  during  the  first  six  months, 
double  that  of  the  following  year.  No  information  was  furnished 
as  to  the  subsequent  experience  of  those  who  so  retired  ;  but, 
were  they  traced  out,  wx  may  assume  that  the  ratio  of  deaths  to 
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exposures  would  be  increased;  and  this  assumption  seems  to  be 
borne  out  by  a  comparison  of  the  rates  of  mortality  for  years 
\  and  1. 

Another  point  suggested  by  a  consideration  of  Table  I  is  that, 
with  the  exception  of  the  first  eighteen  months  after  commencement 
of  service,  there  is  not  at  any  time  a  great  divergence  from  the 
average  rate  of  5*2  per-cent.  This  is  probably  the  result  of  the 
special  opportunities  allowed  to  Government  officials  for  recruiting 
their  health,  thus  preventing  a  large  proportion  of  the  lives  dying 
off  in  the  early  years  to  leave  but  a  few  exceptionally  good  lives  at 
later  periods.  The  rules  as  to  leave,  adopted  by  the  Government, 
may  be  summarized  as  follows :  Subject  to  the  necessities  of  the 
service,  officers,  under  the  rank  of  governor,  who  were  not 
themselves  born  in  West  Africa,  and  whose  parents  were  neither 
of  them  born  there,  may  be  granted  six  months'  leave  of  absence 
after  they  have  completed  (1)  in  Sierra  Leone  and  Gambia  fifteen, 
and  (2)  on  the  Gold  Coast  and  in  Lagos  twelve,  consecutive 
months  of  residential  service.  Notwithstanding  the  more  extensive 
leave  allowed  in  the  case  of  the  two  latter  colonies,  the  mortality 
among  the  officers  resident  there  is  shown  by  the  present  facts  to 
be  higher  than  the  average. 

It  was  impracticable  to  ascertain  the  years  of  exposure  while 
resident  in  Africa  apart  from  the  time  spent  on  leave,  and 
the  figures,  therefore,  relate  to  the  experience  of  Government 
servants  during  their  term  of  service,  and  cannot  be  taken 
as  a  guide  to  the  risk  attendant  on  continuous  residence 
on  the  West  Coast.  While  the  precautions  taken  by  the 
Government  must  tend  to  reduce  the  mortality  among  their 
servants,  most  persons  coming  before  an  insurance  office  will  be 
somewhat  similarly  circumstanced  in  being  able  to  recruit  their 
health  by  some  months'  leave  after  a  stay  of  a  year  or  two  in 
Africa.  A  fact  that  must  not  be  overlooked  in  comparing  the 
present  results  with  others  is,  that  nearly  all  these  Government 
servants  have  to  reside  on  the  coast,  and  are  not  able  to  choose 
the  more  healthy  spots  on  the  higher  ground  farther  inland. 
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On  the  Approximate  Evaluation  of  the  Integral  for  the  Compound 
Survivorship  Annuity.    By  Ralph  Todhunter^  F.I. A. 

J.N  the  various  references  in  the  .Journal  to  the  subject  of  the 
approximate  evaluation  of  compound  survivorship  annuities  and 
assurances,  the  possibility  of  using  Mr.  Emory  McClintock^s 
expression  for  the  continuous  annuity  {J.I. A.  xviii,  242) 
does  not  appear  to  have  been  noticed.  By  substituting 
Mr.  McCHntock^s  expression  for  the  annuity  under  the  integral 
sign,  and  integrating  by  parts,  many  compound  survivorship 
benefits  can  be  expressed  more  or  less  approximately  in  terms  of 
simple  survivorship  benefits;  but  it  may  be  admitted  that  the 
labour  necessary  to  obtain  a  result  as  accurate  as  that  obtainable 
by  a  summation  formula  would  not  in  general  recommend  the 
method.  There  is,  however,  one  case — that  of  the  compound 
survivorship  annuity  involving  three  lives — in  which  the  special 
interest  that  has  always  been  taken  in  the  function  may  be  con- 
sidered a  sufficient  apology  for  a  result  which  is  both  complicated 
and  limited  in  its  range  of  practical  applicability ;  that  case  it  is 
proposed  to  investigate  in  this  note. 

As  an  introduction  to  the  constants  and  other  quantities 
employed  in  the  investigation,  it  will  be  convenient  to  reproduce 
Mr.  McClintock^s  work  in  a  slightly  ditferent  form,  employing 
the  notation  of  the  Text-Book.  The  symbol  X  is  used  throughout 
to  denote  the  Napierian  logarithm.  In  terms  of  Makeham\s 
constants, 

ax  =  f{vsyf' '='-^  dt=y-<'l  {vsYe'^^^'^^'dt 

*/  0  "^^  0 

Let  T—  —c^'^^Xg,  so  that 

dT=—(f'*\g\cdt;  t\c  =  X-^;   and  T— ^  =r^fc^\^^ 

C  A, 

1  c 

Also  write  /?  for    r9i  - ,  and   p    for  (for  the    rates    of 

g  "^  \c 

interest  of  practice  the  value  of  p  lies  between    —1   and   —2). 

Then,  making  the  necessary  alteration  in  the  limits  of  integration, 


Ac 
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a^=  ^ — . /  T''e-^dr 

Ac      >y  Q 


Xc    p+1       {p 
11/3- 


Xc    p+l       (/o+i)A,c*yQ 


Xc   p  +  l       (p  +  l)Xc  L^^  0  ^  0  J 

^"^-''^^'^  1  r  1     ■        /3 

{p+l)Xc      ^P^'^'      XcLp+l'^  {p  +  l)(p  +  2) 

/3^ 


+ 


{p  +  \)(p  +  2){p  +  3)  + 
or,  since  (p  +  l)Xc  =  X{vs)  =Xs  —  8 , 

1      [^_,6^-.>+.T(p  +  2)  +  l+^+  ^' 


t:] 


ar= 


8-\sL         "^  vr  ■     ;  '      .   p^2      (p  +  2)(p  +  3) 

+  .  .  .]       ....     (1) 

If  a  is  written  for  —Xs,  r  for   (p  +  2),  u  for  /S,  ^2  for 


p  +  3' 
&c,,  this  result  will  be  found  to  agree  with  Mr.  McClintock's. 

A  brief  consideration  of  the  numerical  values  of  the  quantities 
entering  into  the  terms  of  the  infinite  series  will  suffice  to  show 
that  a  very  close  approximation  to  the  value  of  ax  can  be  obtained 
from  (1)  for  the  younger  ages,  but  that  the  formula  becomes 
quite  unmanageable  at  the  older  ages  on  account  of  the  number 
of  terms  to  be  summed.  Taking,  as  a  numerical  example,  <r= 40, 
working  with  the  Text-Book  graduation  of  the  H-"^  Experience 
and  3  per-cent  interest,  and  neglecting  powers  of  /3  above  the 
second,  (1)  gives  fl4o=  17*674 — a  fairly  close  approximation. 
The  neglect  of  yS'^  would,  in  this  case,  have  involved  an  error  of 
•047.  At  age  20  the  error  resulting  from  the  neglect  of  the 
second  power  of  ^  would  be  only  "001,  but  at  age  60  it  will  be 
found  to  be  as  much  as  1"813,  and  at  very  advanced  ages  the 

series    jS  +  -'-—a  +  -, — :  ox7 — r~rT  +  •  •  •  •    will    be    temporarily 
p  +  3       (/3  +  3)  (p  +  4) 

divergent.     This  feature  of  the  formula  does  not  appear  to  have 

been   noticed   by   Mr.  McClintock,  but   it  will   be   seen  that  it 

imposes  a  serious  limitation  upon  the  use  of  the  formula  in  the 

calculation  of  compound  survivorship  annuities.     The  following 

table  is  given  for  the  purpose  of  indicating  the  manner  in  which 
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the  value  of  the  infinite  series 
increases  with  the  agie: 


i-xsL 


/3 


:  + 


^' 


p  +  2      (p  +  2)(p  +  3) 


+ 


] 


Values  of  r7.,+  g-^  re^^-(/5+i'P(p  +  2)-l1  ;    H^'   (Text-BooTc 
Graduation^   4  per-cent. 


X 

rt;c+ -^re^y3-*''-^i'r(p  +  2)-l~| 

0  ^  A^  L 

20 

•339 

25 

•457 

30 

•722 

35 

1-146 

40 

1-826 

45 

2^929 

50 

4-740 

55 

7-784 

60 

13-089 

Proceeding  to  the  main  object  of  thi<   note^  tlie  nitegral  for 
Og\\x  becomes,  by  substituting  the  expression  in  (1)  for  a^^t) 


1      r"" 


'n'9 


tnc'+C^+c'   c'-l^_^^fJt 


(fc^tx\  •c^+^-tX'l 


1  + 


+ 


9 


p  +  2        (p  +  2)(p  +  3) 


+  ...-r(p+2).^-.-(^-'"^'^P~'" 


The  first  term  in  this  integral  will  be  seen  to  be    ,;^ A,/.. 

O  —  KS 


The  second  term  on  integration  by  parts  gives 


9 


Lo 


(/)  +  2)  (8  -Tu)  (c^  +  c^'  +  (f)\c\g 

-fgc^+c''+c^-c'-i.(x{v^) {vs')'fi,^t- {vs^)'\g\-c  c--^^yit~\ 


or,  since 


—  \g\c  (r'^^  =  p,;+f  +  \s, 


e 


(p  +  2)(S_X.)(c-  +  c^  +  c^')Xc    [/^--  +  ^(^-^OA^!-  +  ?uXm.,,], 
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The  third  and  followiug  terms  may  be  evaluated  in  a  similar 
way  by  successive  integrations  by  parts.  The  last  term  becomes 
by  obvious  modifications 

gZxi J  («'-^«^~'"''")y'  -^"'"''-''fi.+idt 

or^  since  {p  +  l)\c  =  \(vs)  whence  t>sc~'^"*'"=l, 

r(p  + 2)  fc^\ -)-'/'+'» 

8-Xs  ^      ^■"■' 

Collecting  results,  and  expressing    c^,  c" ,  c~    in    terms    of  the 
corresponding  fi's,  and  p  in  terms  of  v,  s  and  c, 


1 


"y^^-—  s-\s 


A-._r-_^.(,,J)-^V'.Q,, 


+  ^-/  — o 7^ , ,  Ox   s(H'z  +  Mvs^c) a ,.„l  +  XsXca^^yS) 


c'^+^-tX^-X^c 


+/^K)yf +.^+.^H.'-:.^^^^^^ f   ^-     -^^ 


^{vsc)X{vsc-) 


.    (2) 


The  evaluation  of  further  terms  of  the  integral  would 
not  add  interest  to  the  investigation,  and  would  introduce 
co-efficients  of  too  complicated  a  character  for  use  in  practical 
calculations.  From  what  has  been  said  above  with  reference  to 
the  infinite  series  in  McClintock's  formula  for  the  ordinary 
annuity,  it  will  be  readily  seen  that  the  integral  in  (2)  may  be 
neglected  without  seriously  affecting  the  result,  provided  the 
reversionary  annuitant  is  young  and  the  age  of  either  of  the 
counter-lives  is  such  that  the  risk  must  determine  one  way  or  the 
other  before  the  annuitant  attains,  say,  age  60  or  65,  for  the 
errors  in  the  annuity-values  at  the  older  ages  will  be  multiplied 
by  very  small  probabilities  of  joint-life  survivance. 

The  approximation  obtained  by  neglecting  the  integral  in  (2) 
may  be  slightly  improved  by  adding 

O—XsJq^       '  "^  r-    -t-    .      .        \\{VSC)\{VSC^)  / 

.     .     •     (3) 
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fZI^J  M^    +C+C  c    ^^.^f  dt[  g        +  .  .  . 
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\K[vscYK[vsc-) 


Substituting  from  (1) 
1 


ax  + 


for 


h-Xs 
1 


1 


r^(-^)""^— ^^^" 


A(f5c) 


1 


9 


r>  + 


9 


+  .  .  . 


J 


h  —  \s  [_A(r5c)A.(r5c-)       A(r5c)A(rsc^)A(r5c^) 

and  evaluating   /  {y^Yg^'^'^'^''^'^'  '^  ~'^  jx^+t.f^^dt  by  integration  by 
parts,  (3)  becomes 

r 


ax  + 


S-A5 


,A(r5c) 


Ac 


9' 


-1- 


c^A-Xc"" 


A [vsc) 

fJ'x  +  f^y  +  H'z-^^^^ 

The  substitution  of  this  result  for  the  integral  in  (2)  gives,  as  an 
inferior  limit  of  value  of  a„\ ,, 


■^^Q.'] 


+ 


«x  + 


^M^)(      i)-^^_._, 


S-As 


;^-  +  A(f  .s-^c)  A^j^l  4-  \sXcaj,y. 
p,j.  +  IJL,j-\-  fi;  +  3As 


The  same  result  may  be  obtained  by  another  method  which 
has  the  advantages  of  exhibiting  a  little  more  clearly  the  nature 
of  the  approximation  just  obtained,  and  of  giving  a  snperior 
limit  of  value.  Reverting  to  the  notation  employed  in  the 
reproduction    of  Mr.    McClintock's    formula,    and    using   /3'    to 

denote  c^+^-, 
9 

w^r=^^fl-''y9'''''''^'^'''-''i^z+tdt^-<^^'^ 
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x/\cfTy-^^e-'"^dT 

The   double   integral    in   this   expression   becomes,   by    obvious 
modifications^  and  by  changing  the  order  of  integration, 

where  f  is  taken  so  that  r  =  c  A- . 


c^A^ 


Hence  ^^J  My'''-^^'+^'"^  -'>.+^^/ .f/ " ^-      (^r^'+'Ay  c^ 

x/*(cV)'''->e-'''^</r 
»/  0 


«.+r- 


Kv^')(..^^\-''^.-c^ 


\c 


'K) 


S-Xs 


/*2;  +  X  {V8^c)  k^y-.  +  Xskca^yz 


/^l'  +  /*!/  +  /"-^  +  3Xs 


(4) 

where  f '  is  the  average  value  of  |^  for  the  range  of  values  lying 
between  the  limits  determined  by  c^^=o  and  c^^zc'.  An  inferior 
limit  of  value  is  obviously  obtained  by  putting  1q=x;  (4)  then 
becomes 


r 


«'a;  + 


Xc    \      gJ         ^ 

S  — \s 


A  superior  limit  of  value  is  obtained  by  putting  c^  =0;   (4)  then 
becomes 


a.r  + 


Xc    \       gJ         -^ 


S-As 


yti-  +  X(r5S^c)  A'2/2  +  XsXca'yz 

H'y  +  fJ'z  +  2Xs 
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where  A'  and  a'  are  calculated  at  a  rate  of  interest  i'  given  by 
v'  =  vs . 

Hence  the  true  value  of  ayl\x  lies  between 


+ 
and 


aj,.+ 


8-A,s 


H'x  +  f^y  +  t^s  +  3'^S 


X.  [rw-r^-<H£l(.x^)--&V-Q,G 

fj,^  +  \(  rs'^c)  A',,\  +  Xs\ca\,z 


«-+  g^Ai 


^„  +  /A-  +  2A-S 


These  results  may,  for  convenience,  be  written  in  the  follow- 
ing form: — 

Inferior  limit  ''^\_x — ~'^^x.'yxyz  •     •     •      (5) 

Superior  limit  — ^^^ — ^ — ^  +/3^.7yc       ...      (6) 

where   7^^    denotes    the    limiting    value  assumed   by   y.^.y;  when 
X  =  —  X  . 

From  inspection  of  the  quantities  denoted  by  7^.,,-  and  7^- 
respectively^  and  of  the  4  per-cent  values  of  /S^  given  in  the  table 
on  page  319,  it  w^ill  be  apparent  that,  if  x  is  young,  and  y  and  z 
are  fairly  advanced  in  age,  there  will  be  very  little  difference  in 
the  results  obtained  from  (5)  and  (6),  and,  consequently,  that 
either  of  these  formulas  will  give  a  tolerably  good  approximation. 
Thus,  in  the  Text-book  case — a^.Gii;^  at  4  per-cent — (5)  works 
out  at  6'960  and  (6)  at  7"020,  the  value  found  by  using  formula 
39(a)  of  chap.  xxiv.  of  the  Text-book  being  6"996.  If,  however, 
the  annuitant's  age  is  taken  as  60  instead  of  30,  (5)  and  (6)  give 
results  as  widely  different  as  —. 2*982  and  6*090,  which  are,  of 
course,  useless.  With  the  object  of  enabling  the  degree  of 
approximation  given  by  (5)  and  (6)  to  be  tested  numerically,  if 
not  of  rendering  them  of  much  practical  use,  the  specimen 
values  of  a^,  ^x,  Qy]  and  7„,,  given  in  the  appended  table,  have 
been  calculated.     The  double  intei-polation  (first,  for  the  annuity 

VOL.  XXXIII.  Y 
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on  two  lives  of  equal  fractional  ages,  and  second,  for  interest  at 
3"64  per-cent)  necessitated  in  calculating  the  value  of  a  ,,,  may 
have  introduced  sliglit  errors  into  the  numerical  values  of  7,,,,  but 
these  values  are  believed    to    be    approximately    accurate.     The 

value  of  T-\ ,  required  in  calculating  the  values  of  a  and  j3, 

was  found  with  sufficient  accuracy  by  interpolation  from  the 
table  of  values  of  the  Gamma-Function  given  in  De  Morgan's 
Differential  and  Integral  Calculus.  As  an  example  of  the  use  of 
the  tabulated  quantities,  the  reversionary  annuity  ajo.rJi.io  (of  which 
the  true  value  can  be  readily  obtained  by  simple  methods)  may 
be  taken.     Employing  the  formula 

^   1  _  [f^z  +  >^s) A.,.,, -  —  (yu,^.  + 11,1  —  2fi~) Xg .  a^y^ 
•"  '•''  jjbx  +  fiy  +  /jb~  +  3  As 

A,o.7o.7o =    -4134 

Qro.rV  «■',()=  ^ttso =   -l^go 

A30.-0.70  —  ^soQro.Tii    •       •       •,     •      •      •       =    "2614 

log(A3o.ro.7(j-«»)Q7o.7M) =1-42226 

log  (S  — As) =2-55329 

-86897 

A;;o .  70  .  70         ^30^70 .  70  Jr  nn^ 

q ^7'o9d 

—  AS 

log/3..;„    =r87852 

log  7:0.70  =  1-83797 

r7i649  whence  /33o.77,i.7o=  -521 

Superior  limit  of  value  of  «;o.7oU= 7-917 


The  substitution  in  the  above  work  of 
log 7,0,0. 70. 70  {which  can  be  readily  calculated 
by  means  of  the  constants  given  at  the 
foot  of  the  appended  table,  and  of  the 
values  of  A^o. 70.7^0  and  a30.70.70  already  used) 
for  log  770.70  gives  us  an 

Inferior  limit  of  value  of  "70.7^30     7-9H 


the  true  value  beinp; 7-912 
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H^^  {Text. Booh  Graduation)  Z  per-cent 
Values  of  ax  and  /3x- 


X 

a 

log  a 

/3 

log^ 

20 

•2064 

1-31471 

•364 

1-56110 

25 

•2477 

r39399 

•480 

1-68124 

30 

•2980 

1^47420 

•756 

1-87852 

35 

■3597 

ro5o93 

1-200 

•07918 

40 

•4365 

1-64003 

1-912 

-28149 

Values 

of  Cly\  and  7 

!jz- 

y 

z 

Qi 

« 

i«gQ/. 

y-jz 

logYy^   1 

45 

60 

-7540 

1-87736 

15963 

•20312 

65 

-8179 

1-91269 

1-5087 

•17859 

70 

-8685 

1-93876 

1-4050 

•14767 

75 

-9069 

1-95757 

1-3055 

-11578 

50 

60 

•6842 

1-83521 

1-3861 

-14181 

65 

-7631 

1-88259 

1-3697 

-13662 

1 

70 

-8278 

1-91795 

1-3182 

-11997 

75 

•8781 

1-94354 

1-2529 

-09790 

55 

60 

•5978 

1-77653 

1-1423 

-05779 

65 

•6904 

1-83908 

1-1929 

•07661 

70 

•7710 

1-88705 

1^1997 

•07906 

75 

•8362 

1-92229 

1-1777 

•07105 

;   60 

60 

•5000 

T-69897 

-8883 

1-94856 

65 

•6010 

1-77891 

•9879 

1-99470 

70 

•6960 

1-84258 

1-0493 

-02089 

75 

•7777 

1-89080 

1-0753 

•03153 

65 

65 

•5000 

1-69897 

-7731 

1-88825 

70 

-6038 

1-7808S 

•8737 

1-94136 

75 

•7006 

1-84545 

-9446 

1-97523 

70 

70 

•5000 

1-69897 

-6886 

1-83797 

75 

•6061 

1-78251 

•7911 

1-89822 

75 

75 

-5000 

1-69897 

•6280 

1-79795 

Constants. 


5  — As 

\{vs^'c) 

—  Xs . \c 

Common  Logarithm 

2-55329 

2-63526 

4-75236 

y  :4 
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On  Governmental  Regulation  of  Life  Insurance  in  the  United 
States  of  America,  hj  Sheppard  Homans,  Consulting 
Actuary,  New   York. 

[Read  before  the  Institute,  22  February  1897.] 

i\.S  the  members  of  the  Institute  are  doubtless  aware,  govern- 
ment in  the  United  States  differs  in  at  least  one  important 
particular  from  that  in  Great  Britain.  In  the  former  country 
all  legislation  must  conform  to  the  requirements  of  a  written 
Constitution,  and  such  conformity  or  non-conformity  is  decided 
in  each  case  as  it  arises,  without  appeal,  by  a  Supreme  Court.  In 
the  latter  country,  on  the  contrary,  the  validity  or  otherwise  of 
any  Act  of  Parliament  is  decided  by  unwritten  traditions  and 
evolutions  developed  by  the  growth  and  experience  of  centuries. 
It  is  not  my  object  or  province  to  discuss  the  relative  advantages 
and  disadvantages  of  the  two  systems ;  I  merely  state  the  fact 
which  must  be  clearly  kept  in  view  in  order  to  understand  the 
unique  position  of  life  insurance  in  the  United  States  as  regards 
governmental  intervention. 

The  written  Constitution  of  the  United  States  is  the  supreme 
law  and  the  limit  of  the  power  and  jurisdiction  of  the  Federal 
government.  No  rights  or  powers  can  be  acquired  by  the  Federal 
government  except  those  which  are  specified  directly  or  by  impli- 
cation in  that  written  Constitution.  All  rights  and  powers  not 
so  specified  or  implied  are  reserved  to  the  individual  States.  The 
individual  States  are  sovereign  within  their  own  boundaries  in 
respect  to  all  matters  affecting  the  interests  of  their  own  citizens, 
subject  alone,  in  matters  affecting  the  people  of  the  country  as  a 
whole,  to  the  provisions  in  the  written  Constitution.  In  respect 
to  the  latter,  the  Federal  government  is  supreme.  All  State  legis- 
lation must  yield,  or  must  be  made  to  conform,  to  the  superior 
authority  of  the  Federal  government,  within  the  powers  given  to  it 
directly  or  by  implication  under  the  Constitution. 

In  other  words,  the  theory  upon  which  the  government  of  the 
United  States  is  based,  is  that  the  people  of  the  individual  States, 
as  represented  in  their  executive  and  legislative  branches,  are 
supreme  as  regards  all  local  matters,  while  the  people  of  the 
whole  country,  as  represented  in  their  national  executive  and 
legislative  branches,  are  supreme  as  regards  all  matters  affecting 
the  interests  of  the  people  as  a  whole. 
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It  may  be  mentioned,  incidentally,  that  the  States  are  still 
further  divided  into  townships,  or  counties,  or  parishes,  and  that 
these  latter  are  the  political  units  having  ample  powers  as  regards 
local  affairs,  yet  subject  to  the  still  higher  powers  of  the  State  as 
regards  matters  affecting  its  citizens  as  a  whole.  But  for  my 
present  purpose,  it  is  only  necessary  to  discuss  the  relative  powers 
of  the  individual  States  and  those  of  the  Federal  government,  more 
particularly  as  affecting  the  business  of  life  insurance. 

It  may  be  mentioned,  incidentally  also,  that  in  almost  all 
national  elections,  the  contests  have  turned  on  the  relative  powers 
of  the  Federal  and  the  State  governments.  The  Democrats  have 
generally  insisted  upon  a  strict  construction  of  the  Federal  Con- 
stitution, and  a  strict  limitation  of  Federal  powers,  while  the 
Whigs,  formerly,  and  their  successors,  the  Republicans,  have 
favoured  a  liberal  construction  of  that  instrument  and  a  strong 
central  government. 

The  Constitution  of  the  United  States  has  excited  the  admiration 
of  the  civilized  world  by  reason  of  the  wisdom,  foresight  and 
breadth  of  view  evinced  by  its  framers.  Its  strength  is  that  of 
the  giant  oak,  however,  rather  than  that  of  a  granite  column. 
Its  interpretations  by  the  Supreme  Court  must  be  governed  by 
enlightened  but  conservative  wisdom,  and  in  accordance  with 
developments  of  modern  life  and  the  progressive  demands  of  a 
higher  civilization.  Interpretations  by  the  Supreme  Court  have, 
in  several  cases,  been  reversed  by  the  same  Court  when,  by  reason 
of  changed  conditions,  or  by  amendments,  as  prescribed  in  the 
instrument  itself,  it  was  deemed  vrise  or  necessary  to  do  so.  No 
less  than  fifteen  amendments  have  been  added  to  the  Constitution 
since  it  was  originally  adopted. 

The  Supreme  Court  found  occasion  to  change  its  constitutional 
construction  in  the  matter  of  citizenship  of  corporations,  mentioned 
in  Paul  V.  Virginia.  So,  at  first,  it  restricted  admiralty  juris- 
diction to  waters  subject  to  the  ebb  and  flow  of  the  tides,  as  in 
England,  but  the  inapplicability  of  any  such  theory  to  our  vast 
country  with  its  great  lakes  and  rivers  caused  that  restriction  to  be 
abandoned.  A  recent  instance,  is  that  of  the  income  tax,  held  to 
be  direct,  after  having  twice  been  declared  indirect.  It  is  not 
unreasonable  that  its  decision  regarding  insurance  may,  in  the 
light  of  changed  conditions  and  additional  information,  be  also 
reversed. 

It  must  be  borne  in  mind  that  the  Constitution  was  written 
and  adopted  more  than  one  hundred  years  ago,  and  that  times 
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have  greatly  changed  in  that  interval.  Railroads,  steam  navi- 
gation, electricity,  the  telegraph  and  the  telephone  were  not 
dreamed  of  at  the  time  of  its  adoption.  Modern  banking  and 
life  insurance  were  also  then  unknown.  The  Constitution  was 
drawn  without  reference  to  either  of  these  great  economies  which 
affect,  more  or  less,  every  citizen  and  every  family  in  the  land. 
Hence  the  powers  of  the  Federal  government  under  the  Constitution 
as  regards  these  important  interests,  must  be  matters  of  implication 
rather  than  of  expressed  authorization. 

These  powers  "keep  pace  with  the  progress  of  the  country, 
"  and  adapt  themselves  to  the  new  developments  of  times  and 
"  circumstances.  They  extend  from  the  horse  with  its  rider  to  the 
''  stage  coach,  from  the  sailing  vessel  and  the  steamboat  to  the 
"  railroad,  and  from  the  railroad  to  the  telegraph,  as  these  new 
"  agencies  are  successively  brought  into  use  to  meet  the  demands  of 
"  increasing  population  and  wealth.  They  were  intended  for  the 
"  government  of  the  business  to  which  they  relate,  at  all  times  and 
"  under  all  circumstances.  As  they  were  intrusted  to  the  general 
'^  government  for  the  good  of  the  nation,  it  is  not  only  the  right, 
"  but  the  duty  of  Congress,  to  see  to  it  that  intercourse  among  the 
"  States  and  the  transmission  of  intelligence  are  not  obstructed  or 
"  unnecessarily  encumbered  by  State  legislation.^^* 

In  the  admirable  treatise  on  "The  Principles  of  Constitutional 
Law",  by  Hon.  Thomas  M.  Cooley,  LL.D.,  Ex-Chairman  of  the 
United  States  Inter-State  Commission,  it  is  stated,  pp.  38,  39: 

"  The  principles  that,  at  one  time,  applied  the  power  over 
"  commerce  to  the  regulation  of  navigation,  at  a  latter  day  are 
"  found  equally  applicable  to  traffic  and  travel  by  railroad  and 
"  communication  by  telegraph;  and  though  these  new  applications 
"  of  principles  do  not  in  the  least  depart  from  or  enlarge  former 
"  doctrines,  they  nevertheless  strengthen  the  national  power  by 
"  the  immensity  of  the  interests  it  is  thus  invited  to  take  under 
"  its  control.  The  gradual  energizing  of  Federal  authority  has 
"  been  accomplished  quite  as  much  by  the  course  of  public 
"  events  as  by  the  new  amendments  to  the  Constitution.  There 
"  can  be  no  question  that  the  new  interests,  coming  gradually 
"  within  the  purview  of  Federal  legislation,  and  the  increase  in 
''  magnitude  and  importance  of  those  already  under  Federal 
"  control,  must  have  a  still  further  tendency  in  the  direction 
"  indicated.^' 

*  Peusacola  Tel.  Co.  v.  Westeni  Union  Tel.  Co.,  U.S.  I,  9. 
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Article  1^  section  8,  of  the  Constitution  of  the  United  States, 
confers  upon  Congress  the  power  "to  regulate  commerce  with 
"  foreign  nations,  and  among  the  several  states,  and  with  the 
"  Indian  tribes/^ 

The  question  at  once  arises,  what  is  commerce  within  the 
meaning  of  the  clause  above  quoted  of  the  Federal  Consti- 
tution? 

"The  word  commerce  is  not  limited  to  traffic;  to  buying  and 
"  selling  and  the  exchange  of  commodities;  but  it  comprehends 
"  navigation  also,  and  all  that  is  included  in  commercial  inter- 
"  course  between  nations  and  parts  of  nations  in  all  its  branches, 
"  and  is  regulated  by  prescribing  rules  for  carrying  on  that 
"  intercourse."* 

Said  Chief  Justice  Marshall,  in  Gibbons  r.  Ogden,  Op.  9  Wh., 
p.  189:  "Commerce  is  undoubtedly  traffic,  but  it  is  something 
more;  it  is  intercourse."  The  learned  Chief  Justice  also  said, 
"  to  confine  commerce  to  the  interchange  of  commodities  would 
"  restrict  a  general  term,  applicable  to  many  objects,  to  one  of  its 
"  significations.'^ 

Commerce,  especially  inter-State  commerce,  is  usually  carried 
on  by  corporations.  But  corporations  are,  with  very  rare 
exceptions,  the  creations  of  State  legislatures.  A  State  cor- 
poration, deriving  its  existence  and  powers  from  the  legislature 
of  its  own  State,  can  be  admitted  to  do  business  in  any  other 
State  only  by  consent  of  the  latter,  which  may,  in  the  absence 
of  Federal  legislation,  impose  such  restrictions,  taxes,  and 
conditions  upon  all  corporations  of  other  States  seeking  tu  do 
business  within  its  borders,  as  its  legislators  shall  see  fit  to  impose, 
even  to  the  extent  of  absolute  prohibition. 

A  corporation  organized  in  one  State  can  exercise  its  corporate 
power  in  another  only  by  the  comity  of  the  latter.f 

There  are,  however,  two  exceptions  to  this  statement : 

First,  where  the  corporation  has  been  vested  by  the  Federal 
government  with  the  execution  of  one  of  its  express  or  implied 
powers.  J 

*  Henderson  r.  New  York,  92  U.S.,  259;    Peusacola  Tel.  Co.  r.  West,  &c., 
Tel.  Co.,  96  U.S.,  1,  9 ;  Gibbons  v.  Ogden,  9  Wheat,  1,  189. 

t  McCulloeh  V.  Maryland,  4  Wli.,  316. 

I  Op.  of   Ct.  Pembina  Mining  Co.  v.  Pa.,  125  U.S.,  p.  186,  adopting   au 
opinion  of  Justice  BratUey  in  Stoctou  v.  Bait,  and  N.Y.R.R.  Co.,  32  Fed.  Rep.,  9. 
See  also 
Pensacola  Tel.  Co.  v.  W.  U.  Tel.  Co.,  96  U.S.,  1;    McCall  v.  Cal..  136  U.S., 
104;    Norfolk,  &c.,  Ry.  Co.  v.  Pa.,  136  U.S.,  114. 
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Second,  where  the  corporation  in  engaged  in  inter- State 
business.* 

''  Congress  may  make  any  law,  not  by  the  Constitution  expressly 
"  or  impliedly  prohibited,  which  it  shall  deem  conducive  to  the 
"  execution  of  any  express  power."t 

"  It  may  therefore  charter  a  national  bank  as  a  necessary  and 
useful  instrument  in  the  fiscal  operations  of  the  government. "J 

"It  may  give  a  preference  to  the  demands  of  the  United 
States  in  case  of  insolvent  estates.^^§ 

Banking,  inter- State  steam  navigation,  railroad  transportation 
and  telegraphy  were  not  commerce  within  the  meaning  of  the 
Constitution  until  Congress  made  them  so  by  appropriate 
legislation.  In  the  absence  of  such  national  legislation,  each 
State  is  sovereign,  without  appeal,  as  to  the  conditions  upon 
which  banks,  railroads,  telegraphs,  and  all  other  corporations 
of  any  other  State,  or  of  foreign  countries,  shall  be  allowed 
to  transact  business  Avithin  its  borders.  When,  hy  appropriate 
legislation,  Congress  saw  fit  to  regulate  these  important 
economics,  as,  in  its  opinion,  branches,  adjuncts,  or  incidents 
of  inter- State  commerce  or  commercial  intercourse,  there  was  no 
question  as  to  its  power  and  right  to  do  so  in  the  Supreme  Court 
or  elsewhere. 

We  are  now  prepared  to  consider  the  relative  power  and 
authority  of  the  individual  States,  and  of  the  Federal  government, 
in  relation  to  the  business  of  life  assurance  as  transacted  by  life 
insurance  companies  which,  with  one  exception,  derive  their 
existence,  powers  and  functions  from  acts  of  individual  States. 

There  are  now  forty-five  States  in  the  American  Union,  and 
five  Territories  which,  sooner  or  later,  may  be  added  to  the  list. 
In  addition,  there  is  the  District  of  Columbia,  which  is  neither  a 
State  nor  a  Territory,  but  which  has  its  Insurance  Department, 
and  a  code  of  Insurance  Laws,  enacted  directly  by  the  Federal 
Congress. 

In  the  absence  of  legislation  by  Congress  regulating  insurance, 
each  State  is  sovereign,  without  appeal,  as  regards  restrictions, 
taxes,  and  other  conditions  which  its  legislature  may  see  fit  to 

*  Paul  V.  Virginia,  8  Wall,  p.  183. 

t  Legal  Tender  Cases,  12  Wall,  457,  539;    Martin  v.  Hunter,  1  Wheat,  304. 

X  McCulloch  V.  Maryland,  4  Wheat.,  316,  413. 

§  United  States  v.  Fisher,  2  Cranch,  358. 
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impose  upon  insurance  corporations  of  other  States^  or  of  foreign 
countries  which  seek  permission  to  transact  business  within  its 
borders.  As  a  consequence^  legislation  in  the  different  States 
mav  not  only  be  incongruous,  burdensome,  aud  conflicting,  but 
it  is  subject  to  sweeping  and  frequent  changes.  Insurance 
corporations,  or  more  correctly,  their  policyholders,  are  subjected 
to  heavy  expenses  in  efforts,  necessary  each  year,  to  prevent 
injurious  and  even  hostile  legislation  in  the  several  States.  The 
business  is  thus  greatly  hampered  and  even  endangered.  No 
branch  of  business  requires  and  deserves  wise,  friendly,  and  stable 
legislation  more  than  that  of  insurance. 

It  has  been  generally  assumed  that  by  the  doctrine  enunciated 
in  the  opinion  of  the  United  States  Supreme  Court,  in  Paul 
V.  Virginia,  8  Wall,  168,  any  Federal  insurance  legislation  would 
be  unconstitutional;  but  a  careful  examination  of  the  points 
involved  would  show,  perhaps,  that  such  assumption  is  not 
wholly  warranted,  at  least  so  far  as  regards  the  life  insurance 
branch  of  the  business. 

In  the  words  of  Hon.  Edwin  B.  Smith,  for  many  years 
Deputy  Attorney-General  of  the  United  States : — "  Mr.  Paul  was 
"  indicted,  convicted,  and  fined,  for  refusing  to  comply  with 
''  Virginia  laws,  requiring  from  agents  of  all  foreign  insurance 
"  companies  {i.e.,  those  chartered  outside  that  State,  whatever 
"  was  the  subject  of  their  insurance)  a  license  fee  and  deposit  of 
"  bonds,  not  exacted  from  similar  corporations  existing  under  a 
"  Virginia  charter.  The  proceedings  against  Mr.  Paul — for 
"  acting  within  the  State  of  Virginia  as  agent  of  several  New 
"  York  fire  insurance  companies,  without  having  made  the 
"  required  deposit  and  obtained  the  license — being  in  a  State 
"  Court,  were  taken  by  writ  of  error  to  the  Supreme  Court  of  the 
"  United  States,  solely  upon  the  Federal  question  presented  upon 
''  the  record,  whether  the  Virginia  statutes  violated  either  the 
"  8th  section  of  Article  I  of  the  Constitution  of  the  United 
"  States,  relating  to  the  Congressional  power  to  regulate  commerce, 
'•  or  the  2nd  section  of  Article  IV,  entitling  the  citizens  of  each 
"  State  to  all  the  privileges  and  immunities  granted  citizens  in 
"  any  other  State. 

"  The  Court  held  a  corporation  not  to  be  a  citizen,  within  the 
"  meaning  of  Article  IV,  sec.  2;  hence,  entitled,  as  of  individual 
"  right,  to  no  privilege  beyond  the  lines  of  the  State  granting  its 
"  charter.  It  might  be  excluded  altogether  from  every  other 
"  State,  or  admitted  upon  just  such  conditions  as  each  State  might 
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"  choose  to  prescribe,  however  onerous  or  stringent.  This 
"  conclusion  being  reached^  it  necessarily  followed  that  the 
"  prescription  of  whatever  condition  Virginia  chose  to  impose 
"  was  not  a  regulation  of  commerce,  but  the  price  of  being 
"  permitted  to  do  any  corporate  business  in  that  State/' 

Mr.  Justice  Field,  in  delivering  the  opinion  of  the  Court  in 
the  case  of  Paul  v.  Virginia,  states : — "  Corporations  are  not 
"  citizens  within  the  meaning  of  Article  IV,  sec.  2,  of  the  Con- 
"  stitution,  which  declares  that  '  the  citizens  of  each  State  shall 
"  'be  entitled  to  all  the  privileges  and  immunities  of  citizens  in 
"  '  the  several  States.^ 

"  Issuing  a  policy  of  insurance  is  not  a  transaction  of 
"  commerce.  The  policies  are  simple  contracts  of  indemnity 
"  against  loss  by  lire,  entered  into  between  the  corporations  and 
"  the  assured  for  a  consideration  paid  by  the  latter.  These 
"  contracts  are  not  articles  of  commerce  in  any  proper  meaning  of 
"  the  word;  they  are  not  subjects  of  trade  and  barter,  offered  in 
'^  the  market  as  something  having  an  existence  and  value 
''  independent  of  the  parties  to  them;  they  are  not  commodities, 
'■  to  be  shipped  or  forwarded  from  one  State  to  another,  and  thus 
"  put  up  for  sale.  They  are  like  other  personal  contracts  between 
"  parties  which  are  completed  by  their  signature  and  the  transfer 
"  of  a  consideration.  Such  contracts  are  not  inter-State  trans- 
"  actions,  though  the  parties  may  be  domiciled  in  different  States. 
"  Policies  do  not  take  eff'ect — are  not  executed  contracts — until 
"  delivered  by  the  agent  in  Virginia.  They  are,  then,  local 
"  transactions,  and  are  governed  by  the  local  law.  They  do  not 
"  constitute  a  part  of  the  commerce  between  the  States,  any  more 
"  than  a  contract  for  the  purchase  and  sale  of  goods  in  Virginia 
"  by  a  citizen  of  New  York  whilst  in  Virginia  would  constitute  a 
"  portion  of  such  commerce." 

The  same  Court  subsequently  decided,  in  the  case  of  Santa 
Clara  County  v.  South  Pacific  Railroad  Company,  118  U.S.,  396, 
that,  under  Amendment  XIV,  sec.  1,  corporations  are  persons, 
and,  as  such,  are  entitled  to  the  equal  protection  of  the  law. 

It  will  be  noticed  that  the  above  opinion  refers  specifically  to 
fire  insurance.  The  same  Court,  in  the  subsequent  case  of  the 
Conn.  Mutual  Life  Insurance  Company  v.  Schaefer,  94  U.S.,  457, 
clearly  sets  forth  one  essential  and  vital  distinction  between  fire 
and  life  insurance  contracts. 

In  that  opinion,  Bradley,  J.,  states: — 

"  In  marine  and  fire  insurance,  the     ....     insurance  is 


1897.]  Insurance  in  the  United  States  of  America.  327 

"  considered  as  strictly  an  indemnity.  But  in  life  insurance  the 
"  loss  can  seldom  be  measured  by  pecuniary  values." 

In  that  opinion  is  cited  the  case  of  Dalby  v.  Life  Insurance 
Company,  15  C.B.,  363,  over-ruling  the  previous  case  of  Goodsel 
V.  Boldero,  9  East.,  72,  decided  by  Lord  Ellenborough.  This 
latter  case  proceeded  "  upon  the  idea  that  life  insurance  is  a  mere 
contract  of  indemnity.^' 

Baron  Parke,  in  commenting  upon  this  case,  very  justly  says: — 
''  Upon  considering  this  case,  it  is  certain  that  Lord  Ellenborough 
"  decided  it  upon  the  assumption  that  a  life  policy  was,  in  its 
"  nature,  a  mere  contract  of  indemnity,  as  policies  on  marine 
"  risks  and  against  fire  undoubtedly  are  ....  and  his 
''  Lordship  relied  upon  the  decision  of  Lord  Mansfield  in 
"  Hamilton  v.  Burr,  1270,  that  the  plaintiff ^s  demand  was  for  an 
"  indemnity  only.  Lord  Mansfield  was  speaking  of  a  policy 
"  against  marine  risks,  which  is,  in  its  terms,  a  contract  for 
"  indemnity  only.  But  that  is  not  the  nature  of  what  is  termed 
"  an  insurance  for  life;  it  really  is  what  it  is  on  the  face  of  it — a 
"  contract  to  pay  a  certain  sum  in  the  event  of  death." 

Mr.  Justice  Bradley  then  continues: — "As  thus  interj)reted, 
"  we  might  almost  regard  the  English  statute  as  declaratory  of 
"  the  original  common  law,  and  as  indicating  the  proper  rule  to  be 
"  observed  in  this  country  when  that  law  furnishes  the  only  rule  of 
"  decision." 

"  Life  insurance  is  a  contract  whereby  one  undertakes  to  pay 
"  another  a  sum  of  money  upon  the  happening  of  an  unknown  or 
"  contingent  event  dependent  upon  the  existence  of  life.  It  is 
"  not  a  mere  contract  of  indemnity."* 

"  And  it  may  also  be  asserted,  with  the  same  universality,  that 
"  the  Courts  have  decided  that  a  life  policy  is  not  a  contract 
"  of  indemnity. "t 

In  many  other  important  respects  the  differences  between  fire 
insurance  policies,  as  interpreted  by  Mr.  Justice  Field,  in  his 
opinion    quoted    above,  and    life    insurance    policies    are    clearly 

*  Alexander  on  Life  Insurance,  page  1;  liawls  v.  ilut.  Life  Ins.  Co.,  27 
N.Y.,  282. 

t  Biddle  on  Insurance,  page  186;  Delby  v.  India  aud  Lond.  L.  Assurance 
Co.,  15  Q.B.,  365;  Trenton  Mat.  L.  and  F.  Ins.  Co.,  v.  Johnson,  4  Zab.  (N.Y.), 
676;  De  Rouge  v.  Elliott,  8  Green  (N.J.),  486;  Rav.ls  v.  Am.  Mut.  L.  Ins.  Co., 
27  N.Y.,  282;  Mut.  Life  Ins.  Co.  «.  Allen,  13  Ins.  L.J.,  897  (Mass.);  Scott  v. 
Dickson,  108  Pa.  St.,  6;  Carson's  Ap.,  13  Pa.  St.,  438;  iU^owry  v.  Home  L.  Ins. 
Co.,  9  K.I.,  346;  Conn.  Mut.  L.  Ins.  Co.  v.  Schaefer,  94  U.S.,  457;  Warnock  v. 
Davis,   104  U.S.,  775. 
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defined  and  vital.  Unlike  the  former,  life  insurance  policies 
frequently  are  "  subjects  of  trade  and  barter.'^  They  frequently 
are  "  offered  in  the  market  as  something  having  an  existence  and 
value  independent  of  the  parties  to  them.^^  This  value  (reserve) 
is  recognized  by  the  statutes  of  all  the  States.  Life  insurance 
policies  have  been  "  put  up  for  sale  ^\  public  as  well  as  private, 
especially  in  Great  Britain.  They  constitute  a  valid  collateral  for 
loans  or  other  business  transactions.  They  are  not  "  completed 
by  their  signature  and  the  transfer  of  their  consideration."  They 
involve  yearly  payments  of  premiums,  in  which  are  included 
yearly  deposits  to  be  gradually  accumulated  as  trust  funds 
(reserves)  necessary  to  meet  claims  at  their  maturity  in  the 
distant  future.  Such  policies  do  "  take  eflfect  ^\  are  "  executed 
contracts  ",  when  signed  by  the  Home  Office  of  the  Company  and 
before  they  are  "  delivered  by  the  agent."  They  are  not  "  then 
local  transactions  ",  and  are  not  "  governed  by  the  local  law.'^ 
On  the  contrary,  by  reason  of  various  State  enactments  regulating 
the  business  of  companies  admitted  from  other  States,  which 
enactments  are,  in  some  cases,  discriminating,  retaliatory  and 
conflicting,  life  insurance  contracts  are  essentially  inter-State,  if 
not  of  commerce,  certainly  of  commercial  intercourse. 

The  business  of  life  insurance  in  the  United  States  is  usually 
conducted  on  the  mutual  plan.  The  members  of  a  mutual  life 
insurance  company  constitute  a  society,  and  each  member  is  at 
once  insurer  and  insured,  entitled  to  participate  in  the  manage- 
ment and  share  in  the  profits  in  proportion  to  his  interest.  The 
managers  of  such  institutions  are  simply  the  collecting  and 
disbursing  agents  of  the  policyholders  who  select  them,  and  the 
custodians  of  the  trust  funds  created  by  them  for  the  benefit  of 
their  future  widows  and  orphans. 

A  life  insurance  company  essentially  consists  of  a  trust  fund, 
and  the  proper  administration  of  such  a  fund  demands  equality 
between  the  beneficiaries.  As  the  policyholders,  the  sole  bene- 
ficiaries of  such  a  trust  fund,  reside  in  diff"ereut  States,  the  necessity 
of  uniform  laws  for  the  administration  of  the  trust  inheres  in  its 
very  nature.  The  rights  of  a  beneficiary  residing  in  one  State 
in  the  administration  of  such  a  trust  should  be  determined  by  the 
same  law  which  governs  those  of  his  fellow  beneficiaries  residing 
in  other  States.  Any  discrimination  in  favour  of  a  beneficiary 
residing  in  one  State  would  impair  the  vested  rights  of  benefi- 
ciaries residing  in  other  States.  Uniform  law  for  life  insurance 
is  demanded,  precisely  as  in  the  case  of  the  administration  of  the 
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Peabody  Trust  Fund,  where  the  statutes  in  one  State  govern  its 
transactions  in  all  other  States.  Uniform,  stable,  and  just  law  is 
an  absolute  essential  to  safety  and  success  in  the  administration 
of  the  business  of  life  insurance. 

The  administration  of  the  trust  funds  in  life  insurance  com- 
panies is  more  nearly  akin  to  the  administration  of  trust  funds  in 
banks,  trust  companies  or  savings  banks,  except  that  the  trust  in 
the  former  case  is  more  delicate  and  sacred,  because  the  settlements 
may  not  fall  due  for  many  years,  or  until  after  the  deaths  of  those 
whose  payments  create  the  fund.  Such  contracts  are  based  upon 
scientific  computations  in  regard  to  the  probabilities  of  living  and 
dying,  and  the  improvement  of  money  by  compound  interest 
extending  over  a  long  series  of  future  years.  It  is  necessary  to 
"  preserve  a  fixed  relation  between  the  premiiims  and  the  amount 
insured,  as  required  by  the  principles  of  life  insurance."  Opinion 
of  Mr.  Justice  Bradley,  Supra.  The  determination  of  the 
contingent  liabilities  of  a  life  insurance  company,  and  of  the 
considerations  to  be  paid  therefor,  involve  the  careful  weighing 
of  measurable  chances.  Discriminating  and,  perhaps,  prohibitory 
legislation  are  not  measurable  chances,  and  they  might  absolutely 
prevent  the  fulfilment  of  life  insurance  obligations  which,  in 
themselves,  are  not  only  legitimate  and  meritorious,  but  involve 
the  happiness  and  well-being  of  millions  of  our  citizens. 

It  will  be  noted  that  the  case  of  Paul  v.  Virginia  did  not 
touch  the  business  of  insurance  per  se,  but  involved  the  right  of 
the  State  of  Virginia  to  regulate  the  admission  of  foreign  corpora- 
tions to  do  any  business  within  her  limits.  As  the  opinion 
states,  commerce  can  be  carried  on  between  the  States,  and  this 
commerce  Congress  can  regulate.  That  case  concerned  only  the 
domiciliation  of  foreign  corporations  in  Virginia,  for  the  purpose 
of  transacting  any  business  within  the  State.  No  case  has  yet 
held  that  Congress  cannot  regulate  the  business  of  life  insurance, 
and  incidentally  protect  the  agencies  by  which  that  business  can 
be  transacted.  Nor  can  this  question  ever  be  raised — still  less 
be  judicially  decided,  until  Congress  shall,  by  appropriate  legis- 
lation, enact  laws  regulating  the  business  of  insurance.  Even 
then,  the  question  can  be  brought  before  the  Supreme  Court  only 
by  a  suit  in  which  its  constitutionality  is  questioned.  Some  of 
the  uncalled-for  reasoning  of  the  opinion  in  Paul  v.  Virginia, 
militates  against  the  right  of  Congress  to  so  legislate,  but  it  is 
evident  that  such  reasoning  is  obiter  dicta — not  necessary  to  the 
decision  of  the  points  at  issue.     The  essential  points  at  issue  can 
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only  be  presented  to  the  Supreme  Court  when  Congress  shall 
have  enacted  a  law  involving  Federal  regulation  of  life  insurance, 
and  the  constitvitionality  of  that  law  shall  have  been  called  in 
question. 

This  is  evidenced  by  the  following  citations  from  decisions  of 
the  Supreme  Court  itself,  and  from  the  opinions  of  individual 
justices,  and  also  from  extracts  from  Judge  Cooley's  Pi-inciples 
of  Constitutional  Law. 

"  The  power  that  controls  commerce  must,  from  the  very 
"  nature  of  things,  include  the  power  to  restrict  and  limit — to 
"  prohibit  as  to  certain  things,  and  to  suspend  altogether  when, 
"  for  the  time,  it  seems  wise.  It  is  a  sovereign  power,  and 
"  therefore  knows  no  limit.''  * 

"  This  is  a  power  which  Congress  may  or  may  not  exercise, 
"  and,  when  it  abstains  from  doing  so,  the  States  are  at  liberty  to 
"■  legislate  on  the  subject.  Nevertheless,  their  legislation  must 
"  yield  to  uniform  laws,  whenever  Congress  shall  think  fit  to  pass 
''  them."  t 

''  The  mere  existence  of  this  power  in  Congress  does  not 
"  necessarily  exclude  the  States  from  all  authority  whatever 
'^  which  might  affect  the  commerce  falling  within  the  control 
"  of  the  Congress,  provided  no  actual  legislation  of  Congress  is 
"  interfered  ivith."  j 

"  But  in  respect  to  the  commerce  that  properly  falls  within 
"  the  control  of  Congress,  its  authority  is  necessarily  exclusive  so 
"  far  as  it  is  exercised,  and  it  is  competent  for  Congress  to  extend 
"  its  regulations  to  the  most  minute  particulars.^'  § 

"  And  Congress  is  of  necessity  the  exclusive  judge  of  what  is 
"  needful  and  proper  when  the  means  chosen  conduce  to  the  end 
"  and  are  not  forbidden."  || 

"  The  question  of  the  validity  of  a  statute  must  always  be  one 
"  of  legislative  competency  to  enact  it ;  not  one  of  policy,  pro- 
"  priety,  or  of  strict  justice."  ^ 

*  Const.  Law,  Cooloy,  p.  68. 

t  Sturffes  V.  Crowninshield,  4  Wheat.,  122;  Osrden  ».  Saunders,  12  Wheat., 
213;  Baldwin  v.  Hale,  1  Wall,  223;  Ex  parte  Eamcs,  2  Sorty,  322. 
J  Const.  Law,  Cooley,  p.  69. 
§  Const.  Law,  Cooley,  p.  69. 
!|  McCuUoch  V.  Maryland,  4  Wheat.,  316,  413. 
^  Const.  Law,  Cooley,  p.  149. 
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"  When  State  legislation  is  in  its  essence,  and  of  necessity  a 
"  regulation  or  foreign  or  inter-State  commerce,  and  therefore  of 
"  national  importance,  it  is  an  encroachment  upon  the  power  of 
"  Congress  over  the  subject,  even  though  Congress  may  never 
"  have  legislated  on  the  subject/'  * 

"  By  refraining  from  action.  Congress  in  effect  adopts  as  its 
''  own  regulations  those  which  the  common  law,  or  the  civil  law 
"  when  that  prevails,  has  provided  for  the  government  of  such 
"  business,  and  those  which  the  States,  in  the  regulation  of  their 
"  domestic  concerns,  have  established  affecting  commerce,  but  not 
"  regulating  it  within  the  manner  of  the  Constitution,  In  fact, 
"  Congressional  legislation  is  only  necessary  to  correct  defects  in 
"  existing  laws,  as  they  are  discovered,  and  to  adapt  such  laws  to 
'^  new  developments  of  trade."  f 

"  Inaction  by  Congress  is  equivalent  to  the  declaration  that 
"  the  commerce  under  its  control  shall  remain  free  and  un- 
"  trammelled."  J 

''  No  legislative  body  can  delegate  to  another  department 
"  of  the  government,  or  to  any  other  authority,  the  power,  either 
''  generally  or  specially,  to  enact  laws.  The  reason  is  found  in 
"  the  very  existence  of  its  own  powers.  This  high  prerogative  has 
"  been  intrusted  to  its  own  wisdom,  judgment,  and  patriotism, 
''  and  not  to  those  of  other  persons,  and  it  will  act  ultra  vires  if 
"  it  undertakes  to  delegate  the  trust  instead  of  executing  it."  § 

"  The  judiciary,  though  the  final  judgment  of  what  the  law  is, 
"  is  not  the  judge  of  what  the  law  should  be.'''  || 

''  The  propriety,  or  justice,  or  policy  of  legislation,  within  the 
"  limits  of  the  Constitution,  is  exclusively  for  the  legislative 
"  department  to  determine ;  and  the  moment  a  Court  ventures  to 
"  su.bstitute  its  own  judgment  for  that  of  the  legislature,  it 
"  passes  beyond  its  legitimate  authority,  and  enters  a  field  where 
"  it  would  be  impossible  to  set  limits  to  its  interference,  except  as 
"  should  be  prescribed  in  its  own  discretion.  The  protection 
"  against  unwise  or  oppressive  legislation,  within  constitutional 

*  Weltoii  V.  Missouri,  91  U.S.,  275. 
t  Hall  V.  De  Cuir,  95  U.S.,  485,  490. 
J  Welton  V.  Missouri,  91  U.S.,  275,  282. 

§   Locke  on  Civil  Government,  142;  Barto  r.  Himrod,  8  N.Y.,  483;  Rice  v, 
Foster,  4  Harr.,  479;  Cooley,  Const.  Lira.,  4th  cd.,  141-152. 
II   Const.  Law,  Cooley,  p.  139. 
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"  bounds,  is  by  an  appeal  to  the  justice  and  patriotism  of  the 
"  representatives  of  the  people.  If  this  fail,  the  people  in  their 
"  sovereign  capacity  can  correct  the  evil,  but  the  Courts  cannot 
"  assume  their  rights."  * 

"  The  judiciary  can  only  arrest  the  execution  of  a  statute 
"  when  it  conflicts  vi^ith  the  Constitution.  It  cannot  run  a  race 
"  of  opinions  upon  points  of  right,  reason,  and  expediency  with  the 
"  law-making  power."  f 

Freedom  of  inter-State  trade  and  commercial  intercourse,  if  not 
the  sole,  was  at  least  the  chief,  object  of  the  grant  to  Congress  of 
the  power  to  regulate  commerce. 

From  the  foregoing,  it  would  seem  to  be  clear  that  Congress 
has  the  power,  in  its  discretion,  to  regulate  the  business  of 
insurance,  or  at  least  the  life  insurance  branch  of  it,  as  an 
adjunct  or  incident  of  commerce,  or  of  commercial  intercourse. 
It  remains,  then,  to  consider  whether  the  national  regulation  is 
desirable  and  for  the  best  interests  of  the  policyholders  in  life 
insurance  companies. 

The  life  insurance  interest  in  the  United  States,  present 
and  contingent,  exceeds  in  amount  the  combined  capital  of 
banks,  railroads,  steamboats  and  telegraph  companies.  The 
insurance  in  force,  January  1  1896,  in  the  regular  com- 
panies, was  .$6,617,508,355,  and  in  assessment  associations 
about  $7,500,000,000,  or  a  total  of  more  than  fourteen  billion 
dollars,  which  is  equal  to  nearly  one-fifth  of  the  total  accumu- 
lated wealth  of  the  country.  Their  assets,  representing  the 
savings  of  policyholders,  are  about  $1,300,000,000.  These 
figures  are  exclusive  of  those  of  fraternal  societies,  such  as 
Oddfellows,  Masonic,  and  in  other  societies  of  that  nature. 
Uniform,  wise  and  stable  legislation  is  imperatively  demanded 
for  the  safety  of  these  important  interests.  Such  legislation 
cannot  be  secured  under  forty-five  or  fifty  separate  and  indepen- 
dent sovereignties,  each  with  its  own  legislature  and  insurance 
department.  National  legislation  and  regulation  alone  can 
secure  it. 

As  examples  of  conflicting  or  discriminating  State  legislation, 
the  non-forfeiture  statutes  of  diff'erent  States  may  be  cited.     The 

*  Const.  Law,  Cooley,  p.  148 ;  Bennett  v.  Bull,  Baldw.,  74 ;  Pennsylvania 
R.  R.  Co.  V.  lliblett,  66  Penn.  St.,  164. 

t  Madison,  &c.,  R.  R.  Co.  v.  Whitencck,  8  Ind.,  217;  Bidl  v.  Read,  13  Grat. 
(Va.),98. 
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statutes  of  Missouri,  for  instance,  provide  that  after  the  payment 
of  two  annual  premiums,  75  per-cent  of  the  net  reserve  (American 
Experience  4^  per-cent)  on  any  pohcy  shall  be  applied  to  the 
purchase  of  extended  insurance  for  the  full  face  value  of  the 
policy.  The  statutes  of  the  State  of  New  York  provide  that  after 
the  payment  of  three  annual  premiums,  two-thirds  of  the  net 
reserve  by  the  same  standard  may  be  applied,  as  shall  be  expressed 
in  the  contract,  either  to  the  purchase  of  paid-up  or  extended 
insurance.  Again,  the  statutes  of  Massachusetts  provide  that 
after  the  payment  of  two  annual  premiums,  the  full  reserve 
(Actuaries'  -4  per-cent),  less  a  sun-ender  charge  of  8  per-cent 
of  the  '^insurance  value'',  shall  be  applied  to  the  purchase  of 
paid-up  or  extended  insurance  or  may  be  recovered  by  the  insured 
in  cash. 

Commissioner  Merrill  points  out,  on  page  12  of  his  last  report, 
that  in  exempting  life  insurance  companies  of  other  States  admitted 
to  do  business  in  Massachusetts  from  the  stringent  requirements 
of  its  non-forfeiture  statute,  there  has  resulted  ''?l  serious  discrimi- 
"  nation  and  handicap  upon  the  Massachusetts  companies  in  the 
"  competition  for  business." 

These  different  State  statutes  are  still  in  force,  and  they  have 
been  upheld  by  the  decisions  of  State  Courts  in  numerous  cases, 
as  they  are  by  the  sentiments  of  the  h^rge  number  of  our  citizens 
who  believe  in  State  rights.  On  the  other  hand,  the  Supreme 
Court  of  the  United  States  has  ruled  :  "  A  discriminating  law  by 
"  any  State  as  against  other  States  is,  in  itself,  a  regulation  of 
'^  inter- State  commerce,  and  is,  therefore,  an  infringement  upon  the 
"  power  delegated  solely  to  Congress."  * 

Again,  in  the  case  of  Hoadley  v.  Board  of  Insurance  Com- 
missioners of  the  State  of  Florida,  it  was  decided  in  the  Supreme 
Court  that  the  law  requiring  corporations  and  individuals,  not 
citizens  of  that  State,  to  invest  Sl50,000  as  a  condition  precedent 
to  transacting  insurance  business  in  that  State,  while  domestic 
corporations  and  individuals  were  required  to  have  a  capital  of 
825,000  only,  in  order  to  obtain  the  same  privilege,  was  invalid. 

Mahey,  J.,  held:  "As  shown  by  the  legislation  of  this  State 
"  referred  to,  both  resident  and  non-resident  citizens  are  authorized 
"  to  do  insurance  business  in  this  State,  and  it  is  too  clear  to 
"  require  any  argument  that  a  discrimination  has  been  made  as  to 
"  the   conditions  upon   which   the   business  shall   be   conducted. 

*  Tiernan  i\  Rinker,  102  U.S.,  123. 
VOL.  XXXIII.  Z 
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"  The  extent  of  the  discrimination  is  not  important;    the  only 
"  question  is — Does  it  exist? 

"  The  State  has  expressly  authorized  both  classes  of  citizens 
"  to  engage  in  such  business  here,  but  has  imposed  conditions  on 
"  the  one,  and  none,  or,  if  any,  clearly  discriminative  ones,  on  the 
"  other.  It  is  also  apparent  that  insurance  commissioners  revoked 
"  the  certificate  of  authority  granted  to  relators,  solely  upon  the 
"  ground  that  they  had  not  complied  with  the  requirements  of 
"  the  statute  imposing  discriminations  upon  non-resident  citizens, 
"  and,  for  the  reasons  given,  we  think  there  is  no  reasonable  doubt 
"  about  the  invalidity  of  the  questioned  provision  in  the  statute/' 
—Filed  May  12,  1896. 

Article  XIV,  sec.  1,  "Amendments  of  the  Federal  Consti- 
tution", provides,  "nor  shall  any  State  deprive  any  person  of 
"  life,  liberty,  or  property,  without  due  process  of  law^,  nor  deny 
"  to  any  person  within  its  jurisdiction  the  equal  protection  of  the 
"  laws." 

Corporations  are  "persons"  included  within  the  above  amend- 
ment, and  are  there  protected  against  the  deprivement  of  liberty 
or  property  without  due  process  of  law,  and  are  protected  against 
the  denial  of  the  equal  protection  of  the  law.* 

The  liberty  to  make  law^ful  contracts,  and  to  be  protected 
thereunder,  would  seem  to  be  the  right  guaranteed  by  the  Federal 
Constitution  to  every  individual  and  to  every  corporation  in  the 
United  States. 

In  order  to.  afford  sufficient  scope  for  the  proper  working  of 
the  law  of  average,  the  operations  of  a  life  insurance  company 
cannot  well  be  confined  to  the  limits  of  a  single  State.  .  .  No 
company  is  so  restricted.  Large  numbers  of  members,  scattered 
over  wide  areas,  are  desirable,  if  not  essential,  to  the  success  of 
the  business.  The  policyholders,  as  citizens  of  the  whole  United 
States,  are  entitled  to  the  benefit  of  wnse,  stable,  and  uniform 
laws.  Such  are  absolutely  essential  to  the  full  protection  and 
preservation  of  their  interests  and  the  interests  of  their  future 
widows  and  orphans. 

American  companies  have  been  managed,  generally,  with 
consummate  ability,  and  their  managers  are  quite  able  to  take 
care  of  the  interests  committed  to  them.  They  are  the  trustees 
of  the  funds  committed  to  their  care,  but  they  are  at  the  same 

*  Santa  Clara  County  v.  So.  Pac.  Ry.  Co.,  118  U.S.,  396;  Pembina  Co.  v. 
Pennsylvania,  125  U.S.,  181. 
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time  amenable  to  the  laws  of  the  different  States  in  which  they 
are  permitted  to  do  business^  and  must  confoi-m  to  the  same, 
however  onerous  and  oppressive  these  laws  may  be.  Dangers, 
expenses  and  mischiefs,  due  to  oppressive,  discriminating,  or 
conflicting  laws,  fall,  not  upon  the  management  of  these  com- 
panies, but  upon  individual  policyholders  and  their  beneficiaries. 

From  the  foregoing,  it  will  be  seen  that  life  insurance  in  the 
United  States  is  "  beset  behind  and  before."  On  the  one  hand, 
we  have  State  supervision  and  Insurance  Departments  in  nearly 
all  the  States.  The  status  quo  will  be  stoutly  urged  by  tradition, 
by  State  pride,  and  by  the  influence  of  the  present  office-holders, 
and  by  those  who  hope  to  become  so.  On  the  other  hand,  we 
have  the  stupendous  interests  of  the  life  insurance  companies — 
that  is  to  say,  of  policyholders  and  their  future  widows  and 
orphans — which  are  hampered,  perhaps  even  endangered,  by 
numerous  conflicting,  discriminating,  and  unstable  laws,  which 
are  unavoidable  under  the  independent  legislation  and  jiuisdiction 
of  forty-five  or  fifty  sovereign  and  independent  States. 

The  settlement  of  this  important  matter  of  Federal  or  separate 
State  regulation  of  life  insurance  is  one  that  cannot  be  deferred 
for  any  great  length  of  time.  AVe  have  great  confidence  that, 
ultimately,  the  good  sense  and  practical  wisdom  of  the  American 
people  will  compel  a  right  settlement,  despite  the  opposition  which 
must  be  expected  from  those  who  are  influenced  by  prejudice  or 
by  self-interest.  I  am  quite  sure  that,  in  our  efforts  to  secure  a 
right  settlement  of  this  question,  we  may  count  upon  the 
sympathy  and  good  wishes  of  our  insurance  brethren  in  Britain, 
and  especially  of  the  members  of  the  London  Institute  of 
Actuaries. 


Discussion. 

The  President  (Mr.  T.  E.  Young)  said  it  had  always  been  held 
to  be  a  striking  sign  of  the  vitality  and  authority  of  a  scientific  body 
when  the  contributors  to  its  knowledge  in  its  earlier  years  had 
reverted  to  it  in  the  maturity  of  their  powers  with  fresh  contributions. 
The  present  paper,  accordingly,  not  merely  afforded  an  indication  of 
that  character,  but  also  gave  the  members  an  opportunity  of  very 
cordially  welcoming  Mr.  Homans  once  more,  after  the  lapse  of  .3.3 
years.  For  it  was  in  October  1S63  that  Mr.  Homans  contributed 
to  their  Journal  his  important  paper  upon  the  ••Equitable  Distribution 
of  Surplus",  which  from  the  ingenuity  and  grasp  of  principle  which 
it  displayed,  had  been  a  source  of  much  useful  thought  and  research 
since  that  date.     The  present  occasion  was,  he  believed,  the  first  on 
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which  tliey  had  had  submitted  for  their  consideration,  by  one  whom 
he  miglit  ahnost  term  a  legal  expert,  the  commercial  constitution  of 
the  United  States  in  its  relation  to  insui'ance,  with  its  essential  dis- 
tinction of  Federal  and  State  Legislation.  Those  who  had  studied 
the  history  of  American  legislation  must  thoroughly  concur  with 
Mr.  Homans  in  the  aptness  of  the  illustration  which  he  employed 
when  he  likened  the  general  constitution  of  the  United  States,  as  a 
piece  of  legislative  mechanism,  with  an  oak,  capable  of  progressive 
adaptation  and  growth.  For,  unfortunately,  it  had  usually  been  the 
malign  fortune  of  national  constitutions,  framed  of  course  in  more 
primitive  times,  that  they  had  been  formed  of  so  rigid  and  doctrinaii-e 
a  character  as  to  exclude  natural  and  vmforced  expansion  adapted  to 
the  changing  conditions  of  social  and  economic  life.  But  when  they 
passed  from  this  appreciation  of  the  general  constitution  of  the 
United  States,  they  must  join  equally  heartily  with  Mr.  Homans  in 
his  adverse  strictures  upon  separate  State  Supervision  and  Insurance 
Departments,  with  their  crippling  and  retarding  effect  upon  the 
natural  and  normal  growth  of  insurance  associations  ;  and  Mr.  Homans 
very  justly  concluded  that,  in  his  efforts  to  reform  and  re- vitalize 
those  oppressive  institutions,  he  possessed  the  warm  sympathy  of 
British  actuaries. 

Mr.  Chisholm  said  that  Mr.  Homans  was  a  very  old  friend,  and 
needed  no  introduction.  He  was  Corresponding  Member  of  the 
Institute  for  the  United  States,  and  he  thought  that  he  must  be 
known  personallj^  to  at  least  two  generations  of  British  actuaries. 
They  were  doubly  indebted  to  Mr.  Homans,  because  he  had  given 
them  a  paper  which  took  them  out  of  their  accustomed  groove,  and 
which  introduced  a  fresh  subject.  The  Institute  would  equally  gladly 
welcome  papers  of  a  similar  character  from  its  now  numerous  members 
Avho  were  growing  up  on  the  other  side  of  the  sea,  in  Canada  and 
Australia.  He  (Mr.  Chisholm)  had  thought  it  would  be  an  interesting 
thing  if  he  were  to  recapitulate  the  separate  laws  in  the  States,  and 
for  that  purpose  he  had  studied  the  "  Insurance  Year  Book",  which 
gave  a  synopsis  of  them.  Mr.  Homans  stated  that  there  were  50 
States.  In  the  book  to  which  he  had  referred,  dated  1896,  there 
were  only  49,  so  that  there  must  have  been  one  born  since  the  book 
was  written.  On  classifying  the  different  provisions,  he  found  they 
might  be  arranged  roughly  into  three  groups.  I,  in  the  first,  were 
those  intended  to  safeguard  the  supremacy  of  the  State  ;  II,  in  the 
second,  those  intended  to  ensure  the  hand  fides  and  solvency  of  the 
companies,  and  to  watch  over  their  proper  working  ;  III,  in  the  third, 
miscellaneous  regulations  dealing  more  or  less  with  matters  of  detail, 
or  at  any  rate  of  relatively  minor  importance  and  intended  for  the 
benefit  sometimes  of  the  assured  and  sometimes  of  the  company. 

I. — In  the  first  group  would  come 

(1)  The  conditions  on  which  the  authorization  to  transact 
business  in  the  State  could  be  obtained.  Those  consisted  generally  in 
filing  a  copy  of  the  charter  and  furnishing  particulars  of  the  constitu- 
tion of  the  company.  All  the  States  except  New  Mexico  required 
that  condition  to  be  observed.     It  was  practically  universal. 

(2)  All  the  States  except  New  Jersey  required  an  attorney  or 
attorneys  to  be  aj^pointed,  upon  whom  notice  of  legal  process  to  be 
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taken  within  the  State  could  be  served.  There  was  considerable 
variety  in  the  persons  who  were  allowed  to  be  appointed  attorneys. 
In  six  cases,  all  agents  within  the  State  must  be  qualified  to  accept 
service.  In  one  case  there  must  be  an  attorney  in  each  county.  In 
13  cases  the  attorney  must  be  the  Insurance  Commissioner,  and  in 
one  case,  Pennsylvania,  he  must  not  be  the  Insurance  Commissioner. 
But  the  chief  thing  to  notice  Avas  that  all  the  States  were  most 
jealous  in  requiring  actions  to  be  tried  within  their  own  borders. 
That  was  shown  particularly  in  the  case  of  Illinois.  There  was  a 
stipulation  in  the  laws  of  this  State  "  that  the  authority  of  the 
company  to  do  business  shall  cease  and  determine  whenever  it  shall 
make  application  to  remove  into  any  United  States'  Court  any  action 
commenced  against  it  in  any  of  the  State  Courts."  There  was  a  pro- 
vision in  Kansas  somewhat  to  the  same  effect. 

(3)  The  third  condition  coming  under  the  heading  of  the  first 
group  related  to  the  taxation.  There  were  fees  and  licenses  in  addition 
to  the  taxation,  but  thev  were  ofenerallv  of  small  account,  and  might 
be  passed  over  for  the  present  purpose.  The  taxation,  however,  was 
important,  and  obtained  in  all  but  8  of  the  States.  It  was  most 
generally  (in  24  cases)  in  the  shape  of  a  percentage  varying  from 
1  to  2^  per-cent  of  the  gross  premiums  collected  in  the  State  within 
the  year.  In  S  cases  it  was  a  percentage  on  the  net  premiums  after 
deducting  losses,  and  in  4  of  those  cases  the  rate  was  the  same  as 
was  charged  in  taxing  personal  property-.  They  did  not  state 
any  definite  rate,  but  it  was  fixed  at  the  same  rate  as  for 
personal  property.  In  two  cases  the  tax  was  a  graduated  license 
duty  according  to  the  amount  of  premiums  received.  In  one 
case  it  was  one  quarter  of  1  per-cent  annually  on  the  net  value 
of  the  policies.  In  two  cases  (Xorth  Carolina  and  Wisconsin)  the 
tax  was  reducible  by  one-half  if  certain  portions  of  the  premium 
receipts  were  invested  within  the  State,  and  in  Vermont  there  was  a 
very  curious  provision  to  the  effect  that  the  State's  own  companies 
must  pay  an  additional  tax  of  1  per-cent  annually  on  the  surplus 
above  the  necessary  reserve  computed  at  -1  per-cent.  That  was 
actually  a  condition  operating  against  their  own  companies,  and  pro- 
tective in  favour  of  the  outside  companies.  That  completed  the 
group  of  provisions  relating  to  the  supremacy  of  the  State. 

II. — The  second  group  of  provisions  of  the  State  law  comprised — 

(1)  The  possession  by  the  companies  of  a  certain  amount  of 
funds.  In  37  cases  it  was  a  fixed  sum,  generally  8100,000  or  8200,000. 
In  four  cases  it  was  simply  stated  that  the  assets  must  equal  or 
exceed  the  liabilities,  and  in  eight  cases  there  was  no  requirement. 
Frequently  a  deposit  with  the  State  was  also  required,  but  the 
conditions  were  not  in  any  way  onerous.  Foreign  companies  were 
equally  well  treated,  the  only  additional  proviso  in  a  number  of  cases 
being  that  they  must  have  lodged  with  the  proper  authorities  in  some 
one  State  of  the  Union  a  deposit  generally  of  8100,000  or  8200,000. 

(2)  The  second  proviso  was  that  the  annual  accounts  must  be 
filed  every  year  within  a  definite  time.  This  was  the  most  universally 
adopted  of  all  the  conditions,  there  being  no  exception.  All  the 
States  made  that  requirement,  and  in  some  cases  half-yearly  state- 
ments had  to  be  furnished,  and  frequently   arrangements  had  to  be 
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made  for  publishing  and  advertising  them.  Bearing  on  that,  thei-e 
was  one  verv  curiously  minute  provision  which  would  be  interesting. 
It  occurred  in  the  laws  of  South  Dakota,  and  ran  as  follows — "  Annual 
statements  must  be  filed  within  one  month  from  1  January  and  must 
be  published  at  least  three  times  in  one  of  the  three  papers  designated 
by  the  auditor  and  printed  and  published  in  each  judicial  circuit  of 
the  State  in  which  the  company  shall  have  an  agency  within  90  days 
from  the  filing  of  the  statement.  Advertisements  must  be  paid  for 
at  the  rate  of  75  cents  per  square  of  12  lines  of  nonpareil  tvpe  or  its 
equivalent  for  the  first  insertion,  and  50  cents  per  square  for  each 
subsequent  insertion."  If  that  was  the  letter  of  the  law,  in  what 
sjiirit  could  they  expect  it  to  be  administered  by  the  officials  "?  These 
had  certainly  every  encouragement  to  be  particular,  minute  and 
exacting. 

(3)  The  third  of  the  provisoes  related  to  the  valuation  of  the 
company's  policies.  In  20  cases  there  was  no  provision  of  this  sort, 
but  in  29  States  the  basis  was  laid  down,  and  it  was  generally  either 
Combined  Offices'  Experience  4  jier-cent  or  American  Experience  4|- 
per-cent.  In  Xew  York  State,  however,  the  table  was  to  be  that 
adopted  by  the  company,  and  the  Insurance  Commissioner  was 
empowered  to  vary  the  standard  both  of  interest  and  mortality  in 
the  case  of  foreign  companies  and  of  invalid  lives.  The  commissioner 
of  a  particular  State  was  often  allowed  to  accept  the  certificate  of 
valuation  by  the  Commissioner  of  the  State  in  which  the  company 
had  its  origin,  but  he  was  unable  to  say  whether  that  was  permissible 
in  all  cases.  Xeither  had  he  been  able  to  ascertain  the  extent  to 
which  a  valuation  of  the  assets  was  necessary.  He  had  always  under- 
stood that  in  valuing  the  affixirs  of  a  company  not  only  the  liabilities, 
but  also  the  assets,  were  valued  ;  indeed,  a  valuation  would  be  of  very 
little  use  otherwise.  But  the  particular  provision  in  the  law  did  not 
seem  to  give  effect  to  this,  or,  at  least,  the  record  he  had  of  what  the 
provision  was  did  not  show  it. 

III.  The  third  group  comprised  a  number  of  miscellaneous 
regulations  of  which  he  would  mention  a  few. 

(1)  The  first  was  that  all  agents  must  procure  an  annual 
certificate  or  license  from  the  State  authority,  and  pay  a  moderate 
fee  for  it.  He  was  not  sure  whether  that  rule  should  be  considered 
as  most  for  the  benefit  of  the  assured  or  of  the  company,  perhaps 
both,  but  it  was  a  good  regulation  and  he  would  like  to  see  it  adopted 
here.  In  view  of  that  time  coming,  he  might  inform  their  home 
agents  if  they  wished  then  to  practice  unlicensed  in  America,  that 
the  only  places  in  which  they  would  be  able  to  do  so  were  Columbia, 
Michigan,  Xorth  Carolina,  Virginia  and  Washington — five  States. 
In  all  the  other  -ii  States  a  license  was  compulsory-. 

(2)  The  second  regulation  of  the  miscellaneous  group  that  he 
would  call  attention  to  was  "  discrimination."  That  would  hardly 
be  understood  until  the  explanation  was  read  out  in  full.  In  the 
State  of  Connecticut  the  paragraph  relating  to  discrimination  ran  as 
follows : — "  Companies  are  prohibited  from  making  anj-  discrimina- 
tion in  favour  of  individuals  between  insurants  of  the  same  class  and 
expectation  of  life  in  the  amount  of  premiums  or  rates  charged,  or 
any  dividends   or  other  benefits    payable,  or  any   other   terms  and 
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conditions  of  the  contract.  All  conditions  must  be  plainly  expressed 
in  the  policy.  Kebate  on  premium,  directly  or  indirectly,  prohibited." 
It  would  be  seen  that  it  was  thus  made  impossible  to  exact  from  the 
insured  any  payment  to  meet  the  percentage  of  premium  imposed  as 
a  tax  by  the  State.  He  had  not  been  able  to  ascertain  whether  that 
condition  was  considered  as  preyenting  the  rating-up  of  inyalid  liyes. 
In  all,  25  States  had  adopted  that  regulation,  and  its  infringement 
genei-ally  inyolyed  the  infliction  of  a  considerable  fine,  8500  to  81.000, 
and  the  loss  of  the  license.  In  three  States  (^Massachusetts,  Vermont, 
and  Wisconsin),  discrimination  against  coloured  persons,  whoUy  or 
partially  of  African  descent,  was  also  prohibited. 

(3)  Third, — fraudulent  statements.  That  was  a  proyision 
entirely  for  the  benefit  of  the  companies.  In  Pennsylyania  the 
provision  ran  as  follows : — "■  Any  agent,  physician,  or  other  person 
making  false  representations  for  the  purpose  of  procuring  insurance 
is  deemed  guilty  of  misdemeanour,  and  may  be  fined  not  more  than 
§1,000  or  be  imprisoned  for  a  term  not  exceeding  one  year."  A  similar 
regulation  was  adopted  in  nine  other  States.  That  was  a  yery  drastic 
regulation.  He  did  not  see  why  something  similar  should  not  be 
applied  here ;  they  would  all  be  glad  to  see  it,  at  any  rate  in  insurance 
offices. 

(4)  Fourth,  paid-up  insurance.  In  six  States  there  was  a  proviso 
that  after  two,  or  in  most  cases  three,  annual  premiums  had  been  paid, 
a  paid-up  policy  must  be  issued  for  such  an  amount  as  the  reserve — 
Mr.  Homans  stated  that  in  two  cases  it  was  a  portion  of  the  reserve 
only — taken  as  a  single  premium,  would  purchase.  The  States 
which  were  thus  distinguished  were  California,  Colorado,  Massa- 
chussetts,  Montana,  Xew  Jersey,  and  New  York.  There  were  fixed 
regulations  in  two  instances  specifying  what  was  to  be  done  in  case 
of  mis-statement  of  age,  and,  as  if  to  show  their  independence  of  one 
another,  in  the  case  of  one  State  it  was  laid  down  that  the  company 
should  be  entitled  to  recover  from  the  assured  the  diff'erence  of 
premium,  and  in  the  case  of  the  other  State  it  was  laid  down  that  the 
sum  payable  was  to  be  that  smaller  sum  only  which  the  premium 
actually  paid  would  have  assured.  In  Maine  there  was  a  proviso 
that  proposals  drawn  by  the  agent  were  binding  on  the  company,  but 
not  upon  the  insured,  although  signed  by  him,  and  in  Gfeorgia  there 
w^as  a  curious  proviso  that  it  was  unlawful  for  companies  or  agents  to 
enter  into  any  compact  for  preventing  or  lessening  competition.  The 
penalty  for  violation  was  revocation  of  the  license. 

They  could  well  understand  that  the  necessity  for  paying  close 
attention  to  the  minute  provisions  of  so  many  different  laws  of  a 
restrictive  character  affecting  insurance  must  be  exceedingly  irksome, 
and  place  very  great  difficulties  in  the  way  of  comjianies.  They 
would  have  to  keep  books  of  account  for  each  State,  so  as  to  show 
correctly  the  amount  of  tax  payable.  But  the  proviso  giving  the 
greatest  amount  of  trouble  was  probably  that  relating  to  the  valuation, 
for  the  companies  were  exposed  to  the  possibility  of  each  separate 
Commissioner  making,  and  charging  them  for,  a  valuation  of  his 
own,  although  this  might  not  often  be  actually  carried  out  in  practice. 
They  might  well  ask  themselves  how  it  was  that  a  common-sense  and 
practical  people  like  the  Americans  had.  endured  such  restrictions  so 
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long  ?  There  were  two  answers  that  might  be  given.  The  first  was 
that  America  was  a  countr}'  which,  as  Lord  Salisbury  advised  them, 
was  pre-eminently  one  to  be  studied  with  large  maps  before  them. 
It  was  a  country  of  vast  distances.  The  distance  from  New  York  to 
New  Orleans  was  very  nearly  as  far  as  from  London  to  St.  Petersburg 
or  Bucharest.  That  was  only  down  one  side  of  the  American 
Continent.  If  they  took  a  straight  line  from  New  York  right  across 
the  country  to  San  Francisco,  then  a  similar  line,  of  equal  length, 
from  London  right  across  the  Continent  of  Europe  would  land  them 
in  Asia  somewhere  north  of  the  Caspian.  Of  course,  the  conditions 
in  America  Avere  different.  The  to\ras  and  cities  were  connected  by 
railroads,  telegraphs,  and  telephones,  but  even  allowing  for  all  that, 
it  was  a  large  stretch  of  imagination  for  a  person  who  was  as  far  off 
as  the  Caspian  Sea  to  insure  his  life  in  a  London  office.  He  did  not 
think  they  could  be  surprised  that  the  separate  Legislatures  should 
try  to  make  some  provision  in  the  interests  of  their  own  citizens,  and 
see  that  they  were  insuring  in  some  good  and  solvent  company.  But 
that  was  a  condition  which  could  be  equally  well  carried  out  under  a 
Federal  law.  The  real  obstacle  lay  in  the  constitution  of  the  States 
tliemselves,  as  Mr.  Homans  had  pointed  out.  Mr.  Homans  stated 
that  in  almost  all  national  elections  the  contests  had  turned  on  the 
relative  powers  of  the  Federal  and  the  State  Governments.  To 
understand  the  position,  it  must  be  remembered  how  verj'  different 
their  history  was  from  ours.  In  Britain  our  liberties  had  broadened 
slowly  down  from  precedent  to  precedent.  We  had  won  each  step 
with  difficulty  from  an  autocratic  central  power.  The  main  contests 
had  long  since  passed,  and  as  far  as  personal  liberty  and  rights 
before  the  law  were  concerned,  we  were  one  of  the  freest  countries  of 
the  world.  But  whenever  a  proposal  was  brought  forward  to  deprive 
the  central  government  of  some  of  its  power,  even  if  it  should  relieve 
it  from  the  plethora  of  work  from  which  it  suffered,  it  was  sure  to  be 
received  with  the  greatest  doubt  and  hesitation.  That  could  be  seen 
in  the  long  controversies  which  had  arisen  over  the  proposal  to  give 
some  kind  of  local  parliament  to  Ireland,  and  in  the  proposal  last 
year  to  devolve  the  care  of  English  education  on  the  counties.  We 
wanted  to  be  quite  sure  of  our  ground  before  we  made  a  change  for 
the  sake  of  some  fancied  improvement.  In  the  United  States,  the 
position  was  exactly  the  reverse  of  ours.  The  various  States  might 
exclaim  with  St.  Paul,  "  But  we  were  free  born."  They  sprang 
fullv  equipped  from  the  womb  of  independence,  and  they  were  very 
jealous  of  their  origin  and  their  rights.  It  had  cost  them  a  civil  war 
to  learn  that,  if  they  were  to  be  a  nation  at  all.  the  Federal  power 
must  be  supreme.  But  the  States  were  verv  careful  about  depriving 
themselves  of  any  of  their  rights  and  privileges,  and  they  looked,  no 
doubt,  on  any  proposal  to  do  so,  and  to  confer  any  portion  of  them 
on  the  central  power,  much  as  we  looked  on  the  proposal,  for  instance, 
to  create  a  local  parliament  in  Ireland.  He  was  afraid  he  had 
wandered  somewhat  from  the  usual  tenour  of  their  discussions,  but 
he  had  felt  that,  if  we  were  to  appreciate  the  mode  of  feeling  in  the 
States,  we  should  have  to  realize  their  position  and  their  history,  and 
contrast  it  with  our  own.  We  could  now  send  a  message  of  cordial 
goodwill  across  the  Atlantic,  and  with  every  feeling  of  sympathy  for 
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the  retention  of  full  State  independence,  we  might  express  tlie  hope 
that  at  some  early  date  it  might  be  held  in  the  supreme  Federal 
Courts  that  Insurance  was  a  branch  of  commerce.  We  might  tell 
them  that  we  derived  the  greatest  benefit  from  having  one  set  of 
regulations  governing  the  various  companies,  whether  in  England, 
Scotland,  or  Ireland;  and  that  in  cases  where  we  had  some  slight 
difference  in  the  law,  as  in  the  case  of  the  Married  Women's  Property 
Acts,  we  had  experienced  great  trouble  and  annoyance,  and  the 
emergence  of  questions  which  were  very  difficult  to  settle.  He  hoped 
the  time  would  come  when,  in  the  evolution  of  their  own  affairs,  the 
people  of  the  United  States  might  find  it  possible  to  release  their 
life  companies  from  some  of  the  trammels  which  now  bound  them. 
We  might  assure  them  that,  in  our  own  case,  we  had  found  sufficient 
safeguards  for  the  assured  by  ensuring  publicity  on  the  part  of  the 
companies,  and  leaving  to  each  company  the  fullest  possible  measure 
of  freedom. 

We  ought  always  to  enquire,  however,  whether  it  was  possible  to 
extract  any  modicum  of  good  out  of  everything  evil,  and  in  the 
restrictive  State  legislation  of  the  United  States  he  saw  counter- 
balancing advantages.  He  had  a  strong  conviction  that  the  United 
States'  insurance  companies  would  not  have  been  educated  up  to  the 
mai'k  to  face  all  the  requirements  of  Continental  countries  if  they  had 
not  already  been  trained  by  bitter  experience  of  the  regulations  of 
their  own  States.  Putting  himself  in  the  position  of  an  insurance 
manager  in  the  States,  he  thought  that  this  was  something  they  might 
count  to  the  good.  In  Britain,  however,  they  had  no  difficult 
regulations  to  face.  The  field  was  as  open  to  them  as  to  our  own 
companies,  and  therein  we  too  had  reaped  an  advantage.  We  all 
knew  the  difficulty  involved  in  finding  avenues  for  placing  the  large 
increase  of  savings  which  had  taken  place  every  year  in  this  country. 
There  was  a  margin  of  about  eight  millions  a  year  for  which  invest- 
ments must  be  found  from  life  assurance  savings  only.  We  could  not 
go  all  over  the  world  to  find  places  where  money  could  be  invested; 
To  do  so  would  involve  the  establishment  of  offices  and  officials  and 
proper  experts  to  advise  on  securities  in  distant  countries.  Some 
offices  had  done  that,  but  it  would  be  almost  impossible  for  every 
company  to  do  so,  therefore,  it  was  a  distinct  benefit  to  us  that  some  of 
the  money,  which  would  otherwise  have  been  an  addition  to  that  eight 
millions,  had  been  collected  by  American  companies  and  taken  over 
to  America  to  be  invested  there,  where  they  were  on  the  spot  and 
could  judge  the  securities  better  than  we  could.  This  must  have 
relieved  to  an  appreciable  extent  the  pressure  of  the  investment 
question  here,  and  it  would  tend  to  equalize  the  rate  of  interest  in 
this  country  and  in  America.  He  begged  to  thank  Mr.  Homans  very 
cordially  for  the  interesting  paper  that  he  had  sent  them. 

Mr.  CoLEN'so  said  the  paper  was  not  one  which  lent  itself  to 
much  discussion,  and  certainly  not  to  controversy.  It  was  rather 
strange  at  first  to  read  that  life  assurance  in  the  United  States — of 
all  commercial  growths  the  most  redundant — was  "beset  behind  and 
before."  They  had  been  accustomed  to  regard  the  American  life 
offices,  with  their  feelers-out  in  all  the  countries  of  the  globe,  as 
peculiarly  exposed  to  the  inconvenience  of  State  interference.     The 
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paper  made  it  clear  that  in  the  States  themselves  there  was  a  liability 
to  discriminating  legislation.  Mr.  Homans  had  given  two  or  three 
illustrations  ot"  the  practical  meaning  of  that.  The}'  would  all 
sympathise  with  Mr.  Homans  in  his  feeling  that  there  ought  to  be 
one  comprehensive  Federal  enactment  on  the  subject.  He  had  been 
struck  with  the  lawyer-like  manner  in  which  Mr.  Homans  had 
covered  his  ground.  His  arguments  brought  one  to  the  conclusion 
that  in  point  of  logic  and  law  there  was  a  clear  avenue  open  for  a 
comprehensive  enactment  by  Congress,  which  would  not  only  meet  his 
requirements,  but  also  stand  the  test  of  an  appeal  to  the  Supreme 
Court. 

Mr.  H.  R.  Haedixg  said  that  to  their  expressions  of  welcome 
to-night  he  was  sure  they  might  fitly  add  an  emphatic  expression  of 
sympathy  with  their  friends  at  the  embarrassing  state  of  the  laws  at 
present  in  force  in  the  United  States  in  regard  to  life  assurance. 
When  they  considered,  as  the  author  had  pointed  out,  that  there  are 
some  fifty  separate  States,  with  separate  Legislatures,  all  ready  and 
willing  to  legislate  on  life  assurance  matters,  and  each,  as  it  were, 
endeavouring  to  improve  on  the  legislation  of  its  neighbours,  he 
thought  that  thej'  could  only  come  to  the  conclusion  that  the  life  of 
an  assurance  manager  in  the  United  States  was  scarcely'  worth  living, 
and  that  those  managers  must  regard  with  envious  feelings  the  more 
perfect  unity  which  exists,  and  the  compact  legislation  which  governs 
us,  in  this  country.  Those  ot"  the  English  managers  who  were 
brought  into  contact  with  the  legislation  of  our  own  Colonies  would 
feel  the  most  sympathy  with  Mr.  Homans'  difiiculties.  He  (Mr. 
Harding)  was  very  much  of  the  opinion  that  it  was  the  example  set 
in  the  United  States  which  had  led  their  own  Colonies  to  pass 
enactments  which  more  or  less  hampered  companies  working  there. 
The  remedy  in  their  own  case,  in  connection  with  their  own  Colonies, 
was  not,  of  course,  to  be  found  in  the  same  direction  as  that  indicated 
by  the  author  in  connection  with  conflicting  enactments  passed  by 
the  various  States,  and  they  could  only  hope  that  in  the  near  future 
their  own  Colonies  would  show  a  little  more  broad-mindedness 
in  the  legislation  which  they  adopted.  It  was  probably  known 
to  Mr.  Homans,  and  to  many  of  those  present,  that  the  same 
difficulty  to  which  the  author  alluded  existed  in  the  Dominion 
of  Canada.  There  it  was  still  a  moot  point  as  to  whether  the 
Dominion  Legislature  or  the  separate  Provincial  Legislatures  were 
authorized  by  the  constitution  to  legislate  on  life  assurance  matters. 
As  in  the  United  States,  the  Provinces  claimed  that  jjower.  The 
analogy  must  not,  however,  be  carried  further,  as  the  Federal 
Government  in  the  United  States  had  not  legislated  on  the  subject, 
whilst  the  Dominion  Legislature  had  done  so.  Although  the  various 
Acts  passed  by  certain  individual  Provinces  were  in  themselves  a 
source  of  inconvenience,  the  inconvenience  was  reduced  to  a  minimum 
by  the  fact  that  the  Dominion  Legislature  did  not  interfere  with 
Provincial  companies  so  long  as  they  confined  their  operations  to  their 
own  respective  Provinces;  and  the  Provinces  themselves,  as  the}'  had 
not,  so  far,  with  the  exception  of  Ontario,  passed  any  very  com- 
prehensive legislation  on  the  subject,  did  not  conflict  with  the 
Dominion  legislation.     He  would  be  a  verv  bold  man  who  thought 
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he  could  usefully  give  their  American  cousins  auy  advice  on  the 
subject  of  life  assurance;  but  he  (Mr.  Harding)  quite  agreed  that 
]Mr.  Houians'  suggestion  was  a  good  one,  and  possibly,  if  the  Federal 
Legislature  could  be  prevailed  upon  to  pass  a  comprehensive  Act,  it 
would  be  found  that  the  individual  States  would  be  willing  to  bring 
themselves  into  line  with  it  without  the  difficulty  anticipated.  Xo 
doubt  the  necessity  of  taking  the  course  suggested  by  the  author 
would  be  recognized  in  the  near  future.  Their  friends  were  not 
unversed  in  the  necessary  steps  to  bring  about  the  desirable  and 
desired  change. 

Mr.  M.  N.  Adleh  said  the  last  speaker  seemed  rather  sanguine 
as  to  the  probabihty  of  the  Federal  law  governing  life  assurance 
institutions  in  the  States  being  passed.  He  himself  was  not  so 
sanguine.  A  similar  attempt  was  made  with  regard  to  the  law 
governing  bankruptcy.  In  fact,  on  three  occasions.  Congress  had 
passed  such  laws  which  would  over-ride  the  regulations  of  the  several 
States.  Each  of  these  Federal  laws  was  subsequently  abrogated. 
He  mentioned  the  case  as  of  importance  to  English  creditors  in 
the  event  of  an  American  company  suspending  payment.  As  a 
matter  of  fact,  twenty  years  ago  an  American  life  company,  the 
"Continental",  opened  business  in  England,  having  its  offices  in 
Palmerston  Buildings,  and  advertised  its  assets  as  something  like 
a  million-and-a-half.  One  fine  day  it  closed  its  doors,  and  the 
assured  and  the  public  here  never  heard  anything  more  about  it. 
Those  who  wished  to  know  something  of  the  laws  as  to  bankruptcy 
in  the  United  States,  he  would  refer  to  a  very  useful  publication 
which  was  issued  as  an  appendix  to  the  9th  edition  of  the  "Ency- 
clopaedia Britannica."  It  was  called  the  "Encyclopeedia  Americana", 
published  in  Boston,  but  was  readily  accessible  in  the  public  libraries 
here.  The  date  of  the  work  was  1SS3,  but  no  material  alteration 
had,  he  understood,  since  taken  place  in  the  law.  In  the  article  on 
Bankruptcy  in  that  work,  it  was  stated  that  under  the  power  which 
the  constitution  gave  to  Congress,  a  general  bankruptcy  law  for  the 
States  was  passed  in  1800,  and  remained  in  operation  for  two  years  ; 
again,  in  1840,  when  it  remained  in  operation  eleven  months.  Those 
bankruptcy  laws  were  passed  at  the  urgent  request  of  the  debtors  of 
the  country,  who  had  suffered  in  the  commercial  crisis,  but  they 
were  repealed  when  they  had  done  their  work.  In  1867  there  was 
a  similar  pressure,  and  Mr.  J.  A.  Jenkes,  of  Rhode  Island,  got  a 
law  passed  by  Congress  to  meet  both  the  views  of  creditors  and 
debtors,  the  former  by  providing  against  preferences  to  favoured 
creditors,  the  latter  by  giving  a  discharge  to  honest  debtors  on 
conditions  which  were  not  onerous.  In  1874,  under  stress  of  hard 
times.  Congress  made  changes  in  the  law,  which  rendered  it  very 
difficult  for  creditors  to  compel  an  adjudication  of  bankruptcy,  and 
introduced  a  highly  objectionable  mode  of  discharge  by  composition 
with  creditors.  That  did  not  work  well.  In  England,  the  system  in 
force  less  than  thirty  years  ago  of  compounding  with  creditors  had 
not  worked  well,  and  subsequent  Acts  were  passed,  one  after  the 
other,  which,  he  thought,  had  put  the  law  of  bankruptcy  on  a  more 
satisfactory  footing  in  this  country.  But,  as  far  as  America  was 
concerned,  the  changes  made  in  1874  displeased  the  creditors  of  the 
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countrv,  and,  debtors  having  been  generally  discharged,  the  law  was 
repealed  in  1878.  In  spite  of  all  outside  efforts,  Congress  had  not 
passed  a  fresh  law.  The  article  went  on  to  state  that,  since  the 
abrogation  of  the  Act  of  1874,  each  State  was  governed  by  its  own 
laws  as  to  bankruptcy.  The  laws  of  neai'ly  all  the  States  recognized 
the  virtue  of  equalitv  of  creditors;  but,  as  to  practically  carrying  it 
out,  they  provided  that,  where  an  insolvent  debtor  made  a  general 
assignment  for  the  benefit  of  his  creditors,  then  they  shared  all  alike. 
These  laws  were  inadequate  to  enforce  equality  in  many  of  the  most 
important  cases,  because  it  remained  optional  with  the  debtor  whether 
he  should  make  a  general  assignment.  If  he  did  not,  but  conveyed 
away  his  property  to  a  few  favoured  creditors,  one  by  one,  the  laws 
were  evaded  and  without  remedy.  The  New  England  States  had 
mostly  complete  systems  of  bankruptcy  laws.  But  there  were  many 
States  which  had  not  even  provided  for  equality  in  general  assign- 
ments, such  as  Xew  York,  Maryland,  Virginia,  the  district  of 
Columbia,  and  about  ten  other  States.  In  New  York  State  there 
was  no  full  bankruptc}'  law;  there  was  a  voluntary'  bankruptcy'  law, 
which  required  that  two-thirds  of  the  creditors  in  the  United  States 
should  join  with  the  debtor  in  his  petition.  This  was  found  so 
cumbrous  that  it  was  practically  useless  in  case  of  fraud,  and  difficult 
in  many  other  cases.  Insolvent  estates  were,  therefore,  generally 
managed  by  assignments,  in  which  preferences,  though  discouraged, 
were  not  actualh'  forbidden.  The  statutes  of  the  State  of  New 
York  and  of  other  States,  as  to  insurance  companies,  were,  no  doubt, 
very  complete,  and  possiblv  the  bankruptcy  laws  might  have  been 
placed  on  a  more  satisfactory-  footing  within  recent  years,  yet  it  was 
not  very  comforting  for  those  who  had  contracts  in  force  in  the 
United  States,  especially  if  they  were  foreigners,  to  know  that,  in  the 
event  of  insolvency,  A  and  B  might  be  paid  in  full,  and  C  be  left  out 
in  the  cold. 

The  President  said  it  had  struck  him  in  reading  the  paper 
that  there  was  a  very  interesting  historical  problem  involved. 
Mr.  Romans  had  reminded  them  that  life  assurance  institutions  in 
the  United  States  were  essentially  of  a  mutual  character.  Now,  the 
historical  development  of  insurance  bodies  in  this  country  had  been 
a  very  distinct  one;  mutual  offices  at  the  outset,  succeeded  by  purely 
pi'oprietary  companies,  and  they,  in  their  turn,  followed  by  companies 
of  a  mixed  character  where  a  share  capital  existed,  with  participation 
in  profits  by  the  assured,  and  the  interesting  question  arose  whether 
the  United  States  were  still  in  the  early  stages  of  life  assurance 
history,  and  were  likely  to  show  a  similar  evolution  to  that  which 
had  existed  in  this  country,  or  whether  the  present  long-continued 
character  of  their  institutions  indicated  an  arrest  and  completion. 
He  was  sure  the  members  would  by  acclamation  accord  their  very 
grateful  thanks  to  Mr.  Homans,  not  merely  for  remembering  his  old 
friends  at  the  Institute  of  Actuaries,  but  also  for  the  very  interesting 
and  practical  paper  which  he  had  submitted. 

The  vote  of  thanks  was  carried  bv  acclamation. 


AS   REGARDS   LIFE   . 

\SSURANCE 

COMPANIES. 

;he  disposal  of  the  Institute. 

U 

Fees,  Licenses  and  Taxes 

Discrimination 

Miscellaneous 

■tificate 

License,  SlOO  per  ann. 
Tax,  1  per-cent  on 
gross  premiums  re- 
ceived 

Forbidden  under 
penalties 

No   Claim  to   be   contested 
after    Policy   in   force  ,3 
years 

Sundry  Fees;    no  Li- 
cense; Tax,  li  per- 
cent on  gross    pre- 
miums received 

Nil 

Sundry  Fees;    no  Li- 
cense; Tax,  2^  per- 
cent on  prems.  less 
losses  and  comms. 

OflBcers  or  Agents   making 
false  statements  guilty  of 
felony — 3-10  years'  peni- 
tentiary 

Sundry  Fees;  Commr.'s 
expenses  not  covered 
by  Fees  assessed  on 
Companies 

Nil 

Reciprocal  legislation ;  paid- 
up  Policies  after  3  years; 
fidl  reserve   applied;    re- 
moval of  suit,  revocation 

Sundry  Fees;    Tax,  2 
per-cent     on     gross 
premiums 

Prohibited 

Paid-up  insce.  after  3  years; 
Sols.,  Agents,or  Med.  Exrs., 
making  false    statements 
guilty  of  misdemeanour 

Sundry   Fees;    Taxes 
governed  by  recipro- 
cal legislation 

Do. 

Copy  of  Proposal  to  be  fur- 
nished on  demand 

Sundry  Fees;  Tax,  1^ 
per-cent     on     gross 
premiums 

Anti-rebate   law 
in  force 

Has  reciprocal  law 

Agent's 
e,    §15, 
others 

Tax,    1     per-cent    of 
gross  receipts 

Copy  of    Proposal  must  be 
attached  to  Policy 

ense 

Tax,    2    per-cent    on 
gross  premiums 

rtificate 

Tax,    1    per-cent    on 
gross  premiums 

License,  S50;  sundry 
Fees 

Compacts  to  lessen  competi- 
tion unlawful 

i 

Taxes  governed  by  re- 
ciprocal legislation 

Prohibited 

; 

Tax,  3  °/o  of  prems.  re- 
ceived less  losses;  also 
reciprocal  if  Indiana 
Co.'s  pay  more 

... 

Fraudulent    statements,    or 
effecting     an     insurance 
without  knowledge  of  life, 
as  in  (5) 

Tax,   2i   per-cent   on 
gross  premiums 

School  Fund,  §50;  Fees 
same  as  (4);    Taxes, 
reciprocal  provisions 

Forbidden 

Med.  Examnrs.'  Certif.  binds 
Company  as  to  responsibility 

OF   THE    PRINCIPAL    llEQUIREIMENTS   OF   THE    VARIOUS    STATES    OF   THE   AMERICAN    UNION    AS   REGARDS   LIFE 

N.l!.— Tliis  Sclicilule,  preimved  by  Mr.  CnisnoLsr.  aud  revised  l)j  Mr,  Sheppabd  Homaks,  lias  been  kiiully  placed  at  He  disposal  of  tlic  Institute. 


ASSURANCE   COMPANIES, 


»„„ 

rreliuiinarj'  Ducuiin'Tits 

Attoroe, 

Funils  mill  Utlio„il 

Foruifju  Countries 

VnluBtion 

Annual  Sta..,™„.s 

AgenU 

Fees.  Licenses  luid  Taxea 

'       U.stniuination 

MisetUan.'ous 

1 

Alabama      , 

Copy  of  Charter  and 
Inst  Annual  State- 

Mu8tai)pointInsur- 

5100,000 

Statement  to  cover  only 
business      in     U.S.; 
3200,000     in     some 

State 

Am.    Exp.,   4   per-cent; 
Commissioner        may 
accept  Valuation  when 
nuidcbyanyotherStnte 

Annual  Account 
1  March 

Annual  Certificate 
re(iuired 

License,  SlOO  per  ann 
Tax,  1  per-cent  on 
gross  premiums  re- 

Forbidden  under 
penalties 

No   Claim  to  be  contested 
after    Policy   in   force. 3 
years 

AmzojiA 

Statement  of  particu- 
lars regarding  coiu- 
pany,  and  Bond  for 
516,000 

All  Agents 

No  reiiuirement 

^15,000  Bond 

No  provision 

Annual  Account 

Do. 

Sundry  Fees;    no  Li- 
ceuse;  Tax, IJ  per- 
cent on  gross  pre- 
miums received 

Nil 

As  in   (1)   and    (2); 
Bond  for  $20,000 

Must    designate    an 
Attorney 

Assetsmnst  equal 
netvalueofpoli- 
cies;      Capital, 
8100,000 

Stateiiicut  of  business 
(lone     outside    U.S.; 
Capital  §100,000 

Am.  Exp.,  4i  per-cent; 
Certificate  of  Valuation 
accepted  fronil  us.  Com. 
of  State  of  origin  of  Co. 

Annual   Account 
1  March;  Forc^n 
Co.'s   1   July,  of 
other  tbanU.S.hus 

Do. 

Sundry  Fees;   no  Li- 
cense; Tax,  2i  per- 
cent on  pre»i§.  less 
losses  and  eomms. 

Officers  or  Agents  making 
False  statements  guilty  of 
felony— 3-10  years'  peni- 
teutiary 

Similar;  no  Bond 

Do, 

?200,000  iu    ex- 
cess of  hahilitios 

Same  ns  (2) ;    General 
Agent      must     give 

C.O.E.,  4  per-cent 

Annual  Account, 
10  March:  also 

Do. 

SundryFccs;  Couimr.'s 
expenses  nut  covered 

Nil 

Reciprocal  legislation ;  paid- 
up  Policies  after  3  years; 

?2.000  Bond 

statmnt.  of  bus. 
done    iu   State, 
10  Jan. 

hv  Fei's  usscssetl  on 
Compamcs 

full   reserve   applied;    re- 
moval of  suit,  revocation 

' 

COLOEADO      , 

Do. 

the  Superiutendent 
of  Insurance 

8100,000       Cash 
Capilid 

§100,000,  sonic  State 

C.O.E.,-1  per-cent 

Accts.,  1  March 

Do. 

.SundryFccs;    Tax,  2 
per-ceiit     on     gross 
premiums 

Prohibited 

Paid-up  insce.  after  3  ycaivi; 

6 

COKKECTIOUT           , 

Do, 

Do, 

Assets   must   ex- 
ceed liabilities 

MuBtfiiriiisliCertlHcitte 
of  Home  tiovniiient., 
and  if  Ills.  Com.  satis- 
fied may  be  excused 

C.O.E.,  tper-CL-nt;  con- 
dition as  in  {3) 

AcctH.,  1   March 

Do. 

Sundry  Fees;    Taxes 
governed  hy  recipro- 
cal legislation 

Do. 

nished  on  d.niinul 

"■Delaware  , 

Do, 

Must    appoint    resi- 

No recpiirenieut 

Manager  of  U.S.  Branch 

On  biisis  of  home  State 

Accts. ,1  February 

Do. 

Sundry  Fees;  Tux.lJ 

Anti-rebate   law 

Has  reciprocal  hi«- 

dent  Attorney 

report  on   belialf   of 
his  Company  in  such 
form    as    Ins.   Com. 

frl'mhrn,.""     '"" 

in  force 

designates 

8 

DisinicT  OP  Co. 

Do, 

Do, 

Samen8(6) 

Nil 

Am.  Exp.,  H  jier-cent 

Accts.,  1  March; 

General      Agent's 

Tux,    1     per-cent    of 

Copy  of   Pro]io9al  must  he 

LUMBIA 

also  half-yearly 
statuis.  required 

Certificate,  815, 
covers  all  others 

gross  receipts 

attached  to  I'olicy 

■^ 

'Flohida 

Do 

Do, 

^lOO.OUOiiispeci- 
lii;il  sfcurities 

Nil 

Nil 

Accts.,  January 

810  License 

Tax,    2    ])er.cent    on 
gross  premiums 

10 

(iEOEOIA         ,            , 

Do, 

Do, 

$10f).UO0 

Must       make      reports 
sQuie  as  doniestii; 

C.O.E,,  4  percent 

IJan.orGOdays; 
i-yearlystatms. 
April  &  August 

Annual  Certificate 
required 

Tax.    1    Jier-cont    on 
gross  premiums 

Compiicta  to  lessen  competi- 
tion uulawful 

11 

Idaho          ,        , 

Do, 

Do, 

UOO.OOU 

Ciipital  .*;100,000 

Nil 

Accnuiits,   April 

Do. 

License,  850;  sundry 

Fees 

12 

•iLLlKOla       , 

Do, :  autliority  censc-s 
as  soon  as  Company 
attemiits  to  remove 
an  action  in  State 
CourtintoU.S,Court 

D,i, 

8100,000 

Must   conform    ti.   lasv 
re;;ulatiug    domestic 
companies;  &100,U00 

C.O.E.,4  per-cent 

Accts.,  1  Man-b; 
ForeiffU     Co.'s. 
Aprill 

Do. 

Taxes  governed  by  re- 
ciprocal legislation 

I'robibitcd 

l:i 

l!IDIA>A 

Same  a.  (4) 

All  Agents 

Capitiil       StoL-k, 

Sioo.uoo 

.?100.000  in  some  State 

Nil 

Half-yearly  statc- 
mu.s 

Do. 

Tiix.37oufpremB.  re- 
ceived less  loHMCs;  also 
reciprocal  if  Indiana 
Co.'s  pay  more 

Kraudulcnt    statements,    or 
effecting     an     iiisumnce 
without  knowledge  of  life, 
as  in  (fi) 

11 

*I0WA 

Do, 

Do, 

8100,000    ill    ex- 

Vn. 

Am,  Exp.,  4i  pcr-eont, 

Accounts,!  April 

Do. 

Ta\.   21    iKT-ccnt  on 

Forbidden 

Med.  Kxamni-s.'Ccrtif. hinds 
Compaiiyas  to  responsibility 

cess  of  lia  I, ilities 

or  C.O.E.,  4  per-cent 

^yosH  prcmiunm 

U 

Kamas 

Do, 

Attorn,  must  he  Snpt. 
of  Ins,;    all  actions 
most  he  tried  in  State 

8100.000 

Do. 

Am.  Exp.,  41  per-cent 

Accts.,  1  March 

Do. 

School  Fiin.1.550;  Fees 
SUNK-  lis  (i);    Taxes. 

16 

S..... 

Preliminaiy  Documeats 

A„o.,., 

Coiapauies  of 

Vahiyiti.in 

A„„„.IS.„e,„»,s 

A..n.. 

Fees,  Lieensuaaua  Taxes 

DUcrimination 

MbcclUnooiis 

Kemuckt 

Ssmc  as  (4) 

All  Agents 

Deposit  8100,000 

SIOO.OOO  in  some  State 

C.O.E.,  -t  per-cont;  con- 

Accts., 10  Mttrcli 

Annual  Certificate 

Fec8,inmea8(.l);Tas, 

Prohibitctl 

Hasvccip.  law;  suit  not  to  be 

dition  as  in  (3) 

required 

2  per-eent  oil  preuis.; 
LouiBville2i%»adl 

romovcd  froui  SUtc  Court 
without  consentboth  parties 

17 

l.onisiANA    . 

Do. 

Sume  as  (7) 

Nil 

$25,000  in  some  State 

Nil 

Accta.  ill  90  (lays 

Do. 

Licenses  pradttl.  and 
nninicipalities  eiitd. 
to  exact  same  ainnta. 
as  State 

Do. 

18 

llilNE 

Do.;  Removal  of  suit 
from    Stute    Court 
revocati's 

Insurance  Connnr. 

8100,000 

§100,000  ill  some  State 

Nil 

Accts.  on  31  Jiin. 

Do. 

Tax,  li  per-cont  gi-oss 
License  8300 

Do. 

Props.drinvubyAfc'eiitbinding 
oil  Conipy,  but  not  on  insd 
although  nigiied  by  him 

19 

Maryland   . 

Do. 

Do. 

8100,000 

Annual   Statements   to 
be  filed 

Am.  Esp.,  4!  pel-cent 

Accts.  ill  60  (lays; 
For.  Co.'s  of  bus. 
ntlici-   than   U.S. 
prior  1  July 

Do. 

Sundry  Fees;  Tax,  1) 
per-eent  iiross  pi-cins. 

Do. 

False  stateuients  as  in  (5) ; 
Uctjiliatory  law,  wan-anty 
ao  effect  nnlesB  uiaturcd 

20 

"■■"■™ 

Do. 

Sume  as  (5) 

8100,000 

Funds  in  U.S.  not  less 
than  the  net  value  of 
its  U.S.  Pols.;  such 
Fumlsto  be  not  less 
than  $200,000 

C.O.E.,  4  per-eent 

Accts.,  15  Jan. 

Do. 

Tax,  \  of  1  iier-ceiit 

onnetvulncofpols. 

Du.  (also  ni'ainat 
AfricanB) 

False  statements  as  in  (5) ; 
l)aid-iip    iiisuniiicG    after 
8    years    (applies    Mass. 
Companies  only) 

21 

Michigan    . 

Do. 

Same  as  (3) 

8100.000 

8100,000  in  some  State 

Am.  Exp.,  4  per-eent 

Accts.,  Jiuniary 

No  requinlraciit 

Tax.    2    iiov-ccnt    on 
lireiiiiunis 

Probibited 

False  Stat.  Med.  Exaiiis.  ini- 
prisuuit.  3  moB.,  rocip.  luw 

22 

Minnesota  , 

Do. 

S»mc  as  (7) 

8100,000 

Must  have  in  hands  of 
U.S.   citizens    funds 
equal  to  its  liabilities 
on  U.S.  Pols.,  uot  less 
than  8100.000 

Am.  Esp.,  4i  per-eent 

Accts.  in  40  days 

Annual  Certificate 
required 

Tiis,    2    por-ccnt    on 
lircinimns 

Do. 

Fraudulent    statements    as 
in  (6) 

23 

Mississippi 

Do. 

Same  as  (7) 

8150,000 

8150,000  in  some  State 

No  provision 

Accts.,  1  Mnrch 

Do. 

License  Sl.OOO 

24 

MlSSOUHI 

Do. 

Same  as  (5) 

Dcpoiit  8100,000 

SIOO.OOO  ill  some  State 

C.O.E..  4  per-eent;  an- 

Acuts.  iu  60  tiays 

Do. 

Tax.    2    pcr-cent    on 
1 ) rum i inns  received 

Pnid.up    in.nnincc    after  3 
years 

25 

Montana 

Do. 

Same  as  (7) 

Do. 

Do. 

No  provision 

Accts.  in  90  days 

Do. 

.Snn.Ii-y  Fees;  License 
S12.jforlii-st»r.,(KK) 

Sl.ilOd  lifter  tlie  first 

So.OUO.oisiiyliVot'ra. 

26 

Nebiiaska     . 

Do. 

Same  as  (3) 

8100.000 

Must  iuvest    $100,000 
iuU.S.securities.such 

No  ,n-ovisiou 

Accts.  in  Jimniiry 

Do. 

Pi-cnis.  taxed  same  na 
tior«.  IH'O]).;  LicciiHO 

hoo 

to  he  held  by  citizens 

Nevada 

Do. 

Same  as  (7) 

$200,000 

Musthave  in  some  State 

Valuation  of  other  State 

Accts.,  i  Marcl. 

Do. 

Sundry  Foea 

27 

8200,000  in  eicess  of 

shall  be  accepted 

liabilities  in  U.S. 

2S 

New  Hasipshiee 

Do. 

Same  as  (5) 

8200,000 

Assets  of  8200,000 

C.O.E.,  4  per-ceiit 

Accts..  I   Feb. 

Do. 

Ta.t,    1    iier-ccnt    on 
pross  prcniiuniB 

Forbidden 

1  nr  .  EiiSEr 

Do. 

Any   Apent,   Clerk, 
or  Officer 

8100.000 

Must   have  Cap.  Stock 

C.O.E.,  4  iier-ccnt 

Accth.,  Jainiiirj' 

Do. 

Taxea,  rccijiroeal 

I),.. 

Home  Co's.  pols.incontest.  aft. 
3  yr»„paid.np  pels.  aft.ayr8. 

8150,000 

doniaildahle  ivitbin  3  mos. 

30 
31 
32 

New  Voi.k  . 

Do. 
Do. 
Do. 

Must  appoint  Attor- 
ney in  county  Co. 
does  Inisiiiess  in 

Same  as  (5) 

Same  as  (7) 

8200,000  Capital 
Stock,  50  ]»er- 
ccnt  paid  in 
8100,000iuspeci- 
ficd    securities; 
depO9it8100,0O0 
If  820,000  liept  on 
deposit  witl)  State 

$100,000  in  some  State 
$200,000  in  some  State 

Nil 

Annual  Valns.  by  Stale 

Supt.,  net  prom,  basis. 

Tablethat  adopted  by  Co. 

Nil 

AcctB.,30J«n.;& 
Syno]»9is     imb- 
lisbutl 

Accls.,  1  Murcli 

Accts.,  1  Miucli 

Do. 
Do. 

Omdtil.I-ie.f^rAKeiitN; 
Kuiue  as  pers.  i.i-»i.. 

Tiix.Koreifin  Com.  only 
aVoOnprmni).,  oilier 
Co'b.Tuxcb  reciprocal 

License  8250,  Tax  2 

jHT-eeiit    mi_  (rros» 
iirenis.  rc'lncible   to 

l'raliibite.l 

Ueeiprocid  law 

1  ,.        1     '  ;  ..  •!     l.ru'.diie 

year,  ut-l's,»llli''l'liiik- funds, 
felony.      Policies  must  be 

Co.sliallliedeein'd 

1  |i,>i-.ceiitif  "ije<|tr. 

solveut,  if  not  Co. 

,,1'reeeiiitHiHinveoli'd 

SliiU'  if  apP-  'ii''''"  tlicrein 

mustsatisfySecof 

111  ."■t.iti. 

State  it  is  solvent 

t.s 

Fees,  Licenses  and  Taxes 

Discrimiiiation 

}iIiscellaneous 

rtificate 

Fees,  same  as  (4) ;  Tax, 
2  per-cent  on  prems.; 
Louisville  2i7o  addl. 

Prohibited 

Has  recip.  law;  suit  not  to  be 
removed  from  State  Court 
without  consent  both  parties 

Licenses  gradtd.  and 
municipalities    entd. 
to  exact  same  amnts. 
as  State 

Do. 

Tax,  1^  per-cent  gross 
License  5300 

Do. 

Props .  dra^^•n  by  Agent  binding 
on  Compy.  but  not  on  insd. 
although  signed  by  him 

Sundry  Fees;  Tax,  U 
per-cent  gross  prems. 

Do. 

False  statements  as  in  (5); 
Retaliatory  law,  warranty 
no  effect  unless  matured 

Tax,  5  of  1  per-cent 
on  net  value  of  pols. 

Do.  (also  against 
Africans) 

False  statements  as  in  (5); 
paid-up  insui-ance  after 
3  years  (applies  Mass. 
Companies  only) 

ement 

Tax,    2    per-cent    on 
premiums 

Prohibited 

False  stat.  Med.  Exams,  im- 
prismut.  3  mos.,  recip.  law 

•tificate 

Tax,    2    per-cent    on 
premiums 

License  $1,000 

Do. 

Fraudulent  statements  as 
in  (5) 

Tax,    2    per-cent    on 
premiums  received 

Paid-up  insurance  after  3 
years 

Sundry  Fees;  License 
$125  for  first  §5,000 
of  prems.  and  520  per 
§1,000  after  the  first 
§5,000,  or  say  2  "/(.grs. 

Prems.  taxed  same  as 
pers.  prop.;  License 
§100 

... 

Sundry  Fees 

... 

Tax,    1    per-cent    on 

Forbidden 

gross  premiums 

Taxes,  reciprocal 

Do. 

Home  Go's. pols.incont  est.  aft. 
3yrs.,paid-uppols.aft.3yrs. 
demandable  within  3  mos. 

Gradtd.  Lief  or  Agents; 
Tax  on    net    prems. 
same  as  pers.  prop. 

Reciprocal  law 

Tax,  Foreign  Cos.  only 
2  °/o  on  prems.,  other 
Co's.Taxes  reciprocal 

Prohibited 

Paid-up  ins.  after  3  years,pols. 
cannot  be  forftd.  witht.  15 
days  not.  of  prems. becg.  due 

License  S250,   Tax  2 
per-cent     on     gross 
prems.  retlucible  to 
1  per-cent  if  one  qtr. 
of  receipts  is  invested 
in  State 

Xo  proviso  that  suit  must  be 
brought  within  less  than  one 
year;  agts.witholding  funds, 
felony.  Policies  must  be 
deemed  contracts  made  in 
State  if  app.  taken  therein 

NoKTH  Dakota 


Same  as  (5) 
All  Agents 


iccCoiiimission 
SaiiK-  .IS  (5) 


«100,000 
SlOO.OOOiiispeci 


Uepoait^lUO.OUU 
» 100,000 


C.O.E.,  4  iH'i-fcnt 
S100,00OtobcdeiM>siti-a       Am.  Exp.,  4  pci-ccnt 

C.O.K.,  iper-ceut 

Accept     ViUuatioii     of 
otliei'  State 

C.O.E.,  4nci.ceut 


C.O.K.,  4  pcr-ci 
\.m.  Exp.,  4^  per- 

Nil 


Accts.,  1  Miireh 
Acct«.  ill  60  duys 


UTts.,  1  Miiicli; 
1  April 
ii'c-ts.  ill  30  liujs 


Accts.,  :U  March 

Accts.  ill  1  moutli 
Accts.  hi  aO  ilays 

Accts.  ill  GO  tliiys 

Accts.,  30  JuiiL- 

Accts.,  1  Miircli 
Accts.,  31  Miircli 


Acct«.  of  WohIi. 
buiiiucB3,15Fub. 
Goiici-al  Stiitc- 
meiit,  1  Mai'di 


Tux  2i  pcr-ccnt  <mi 
g;ross  premiums 

Tiix,  2i  i>cr-ci'iit  OL 
gross  pi-omiinns 

Sniulry  Fees;  Liccusi. 

Sinuh-y  Fees;  Tux 
27o'c33  LoDsi's  iiiid 
Dividends;  Licvii: 
$100 


)nviii8.  til  Sliito;  l.i. 
CL«iiac§10O;  Local  nil. 
thuritics  iilsi)  l»x  aiiiiK 
prcms.  lit  pcra.  i-nte 
Tttx,  21  pcr-cent  i 
gross  pivmiums 


Tnx,  2J   p«i-ceiit  on 
prcmiumii  rcceivoi" 

lucininms;    frcucr 
A^rcnt  flt  950 
HiiiLlry  Fecit;  U  pi'i 


I'mliibitvd         Fiilso  sttitemeiits  ns  in  (21), 
copies  of  application  < 
demand 

Muiit  not  remove  suits;  rei 
pi'ociil  linv 


Actiunby<.'onip'y.»-(.U)i»  , 
liiiiited  tnwitliiii2j'rs.fi-om 
diito  of  jH)!.;  cert,  of  solvency 
from  home  State  nccoptcd 

lleeip.  Iftw;  I'VaiiduIeiitsfiito- 
1.1.  «.  in  (6) 


Strtto  life  co.'b  ulso  [Hiy 
1  %  ndditional  tnx  on 
surpluM  obovo  4  % 


Proliiliited 
(c<>lonr,nge,bene- 
llln  mid  niten) 


Tnx,  2  per.ft.  on  Rross 


I'rohlhitcdiLHinl! 


rax.lil  pcr-eeiit  Kif" 


itccipiaciii  \.<i\ 


-Fullev  particulars  icfaidiiit'  the 


*  In  Session,  chiinf;ea  may  he  made, 
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The  late  Professor  Sijlvester. 

HE  sympathetic  allusion  to  the  death  of  James  Joseph 
Sylvester,  made  by  the  President  at  the  monthly  meeting  in 
March,  must  have  come,  not  as  a  reminder  merely,  but  even  as  a 
surprise  to  many  members  of  the  Institute.  Sylvester^s  name 
stands  so  high  in  the  roll  of  distinguished  mathematicians,  his 
active  connection  with  the  science  of  life  contingencies  ceased  so 
many  years  ago,  that  we  of  the  present  generation  need  make 
no  apology  if  we  have  almost  forgotten  that  connection.  Yet  for 
ten  years  Sylvester  was  actuary  of  a  Life  Office;  for  nearly  forty 
years  he  was  an  Honorary  Member  of  our  Institute;  and,  there- 
fore, though  we  are  unable  to  attempt  any  critical  account  of  his 
life's  work  and  of  its  inlluence,  yet  it  would  scarcely  be  fitting  if 
no  reference  to  his  long  and  brilliant  career  were  made  in  the 
pages  of  this  Journal. 

Born  in  1814,  Sylvester  read  for  the  Mathematical  Tripos  at 
Cambridge,  and  was  Second  Wrangler  in  1837.  On  account  of 
his  religious  scruples — for  he  was  always  a  staunch  Jew — he  was 
unable  to  take  his  degree  or  to  compete  for  a  fellowship.  He 
accordingly  left  Cambridge  at  once,  and  accepted  the  Professor- 
ship of  Natural  Philosophy  at  University  College,  London. 
Almost  immediately  he  commenced  the  long  series  of  contributions 
to  mathematical  literature  which  have  made  his  name  so  famous 
in  the  scientific  world.  At  first,  probably  on  account  of  the 
position  he  occupied,  it  seemed  that  his  attention  would  be 
directed  towards  Physics;  for  among  his  earliest  papers  were 
"  The  Analytical  Development  of  FresnePs  Optical  Theory  of 
Crystals",  and  "The  Motion  and  Rest  of  Fluids"  {Philosophical 
Maga::ine,  1837-8).  But  very  soon  the  real  bent  of  his  genius, 
which  was  towards  Pure  Mathematics,  asserted  itself.  In  rapid 
succession,  he  produced  a  series  of  brilliant  papers  on  Sturm's 
Functions,  Invariants,  Elimination,  &c.,  which  were  published, 
for  the  most  part,  in  the  Philosophical  Magazine  and  the  British 
Association  Beports,  and  led  to  the  ready  recognition  of  his 
talents  by  the  Royal  Society,  of  which  he  was  elected  a  Fellow  in 
1839. 

He  left  Loudon  in  1844  to  become  Professor  of  Mathematics 
at  Virginia.  But  his  absence  from  England  was  very  brief.  He 
returned  in  1845,  and  for  a  time  discontinued  the  work  of 
teaching,  in  which  he  had  hitherto  been  engaged.  It  was  at  this 
stage  of  his  career  that  Sylvestei^'s  connection  with  our  profession 
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commenced.  He  was  the  first  actuary  of  the  Equity  and  Law, 
and  for  some  years  he  was  also  Consulting  Actuary  to  the  Law 
Reversionary  Interest  Society.  Moreover,  he  found  leisure  to 
study  law,  and  was  called  at  the  Inner  Temple  in  1850,  though  he 
never  practised.  In  1848  the  Actuaryship  of  the  Royal  Exchange 
Assurance  became  vacant,  and  Sylvester  desired  the  post ;  but 
when  he  found  that  the  late  J.  A.  Higham,  then  next  in  rank 
in  the  office  though  only  28  years  of  age,  was  a  candidate, 
he  withdrew  on  the  ground  that  he  would  not  compete  with  one 
who  had  been  his  own  pupil. 

Sylvester's  solitary  contribution  to  the  Journal  is  an  elegant 
little  note  "  On  Multiplication  by  aid  of  a  Table  of  Single 
Entry",  published  in  1854  {J.I. A.,  iv,  236).  As  evidence 
of  his  infiuence  in  actuarial  matters,  it  is  a  fact  of  interest 
that  the  table  of  whole-life  with-profit  premiums  which  he 
calculated  for  the  Equity  and  Law  over  fifty  years  ago  is  still 
in  use  in  that  office.  Sylvester,  however,  was  not  happy  in  his 
occupation  during  this  period.  He  had  no  great  love  for  actuarial 
and  legal  work,  and  he  gladly  relinquished  it  in  1855,  when  he 
was  appointed  Professor  of  Mathematics  at  the  Royal  Military 
Academy,  Woolwich.  He  threw  himself  into  his  new,  and 
more  congenial,  duties  with  characteristic  enthusiasm,  and,  by  the 
experience  he  gained  at  Woolwich,  he  was  soon  enabled  to  render 
a  distinct  public  service.  A  committee  was  appointed  to  enquire 
into  the  working  of  institutions  like  the  Royal  Military  Academy, 
and  Sylvester,  who  was  invited  to  give  evidence,  fearlessly 
recommended  several  drastic  reforms,  which  were  eventually 
adopted.  It  is  a  curious  irony  that,  by  the  adoption  of  one  of 
his  own  suggestions,  he  was  compelled  to  resign  his  position  at 
Woolwich  in  1870,  after  fifteen  years'  service,  on  a  totally 
inade'quate  pension.  Fortunately,  his  claims  to  more  generous 
treatment  were  brought  before  the  notice  of  the  House  of 
Commons,  and  were  gracefully  recognized  by  Mr.  Gladstone  on 
behalf  of  the  Government. 

Mathematicians  will  i)robably  agree  that  his  fifteen  years  at 
Woolwich  constituted  the  period  of  Sylvester's  greatest  intellectual 
activity.  It  was  in  1864  that  he  read  before  the  Royal  Society 
his  famous  '^Algebraical  Researches",  which  were  an  epoch- 
making  discovery  in  the  Theory  of  Equations.  To  this  succeeded 
a  host  of  masterly  contributions,  on  almost  every  branch  of 
mathematics,  to  almost  every  important  scientific  joui-nal  of 
Europe.     The  most  interesting  of  these  to  actuaries  will  probably 
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be  the  article  on  the  Theory  of  Probabilities  {Phil.  Trans.  1865). 
"What  is  especially  admirable  in  all  Sylvester's  writings  at  this 
period  is  his  evident  enthusiasm  for  his  subject.  Indeed,  his  love 
for  mathematical  science  and  its  methods,  his  belief  in  the  value 
of  these  methods  as  a  mental  training,  were  alike  unbounded.  It 
may,  perhaps,  be  of  interest  in  this  connection  to  recall  his 
famous  passage  of  arms  with  Huxley.  The  latter,  in  a  lecture 
'■'On  the  Educational  Value  of  the  Natural  History  Sciences", 
had  said,  "  I  do  not  question  for  a  moment  that,  while  the 
"  Mathematician  is  busy  with  deductions  from  general  propo- 
"  sitions,  the  Biologist  is  more  especially  occupied  with 
"  observation,  comparison,  and  those  processes  which  lead  to 
'•  general  propositions.  .  .  .  The  Mathematician  deals  with 
"  two  properties  of  objects  only,  number  and  extension,  and  all 
"  the  inductions  he  wants  have  been  formed  and  furnished  ages 
"  ago.  He  is  occupied  now  with  nothing  but  deduction  and 
"  verification."  The  last  sentence  was  not  long  left  unchallenged. 
At  the  meeting  of  the  British  Association,  at  Exeter,  in  1869, 
Sylvester,  who  was  President  of  the  Mathematical  and  Physical 
Section,  devoted  his  opening  address  to  ''  A  Plea  for  the 
Mathematician'',  which  was  really  a  vigorous  reply  to  Huxley. 
In  a  passage  of  great  eloquence,  he  maintained  that 
''  mathematical  analysis  is  constantly  invoking  the  aid  of  new 
"  principles,  new  ideas,  and  new  methods,  not  capable  of  being 
'■'  defined  by  any  form  of  words,  but  springing  direct  from  the 
'^  inherent  powers  and  activity  of  the  human  mind,  and  from 
''  continually  renewed  introspection  of  that  inner  world  of  thought 
"  of  which  the  phenomena  are  as  varied,  and  require  as  close 
"  attention  to  discern,  as  those  of  the  outer  physical  world — 
"  to  which  the  inner  one  in  each  individual  man  may,  I  think,  be 
"  conceived  to  stand  in  somewhat  the  same  general  relation  of 
"  correspondence  as  a  shadow  to  the  object  from  which  it  is 
"  projected,  or  as  the  hollow  palm  of  one  hand  to  the  close  fist 
''  which  it  grasps  of  the  other:  that  it  is  unceasingly  calling 
"  forth  the  faculties  of  observation  and  comparison,  that  one  of 
"  its  principal  weapons  is  induction,  that  it  has  frequent  recom'se 
''  to  experimental  trial  and  verification,  and  that  it  afi"ords  a 
"  boundless  scope  for  the  exercise  of  the  highest  efforts  of 
"  imagination  and  invention."  Huxley  made  no  reply,  other 
than  a  kindly  reference  to  "  the  artillery  of  our  eminent  friend" 
in  a  letter  addressed  to  Tyndall,  in  1870,"^  and,  indeed,  no  reply 

*  Xow  published  as  a  preface  to  Huxley's  Lay  Sermons,  Essays,  and  Eeviev:s. 
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seems  possible  to  one  who  has  any  conception  of  the  work  of  a 
mathematical  genius  of  the  order  to  which  Sylvester  belonged. 

During  some  six  or  seven  years  after  his  retirement  from 
Woolwich^  Sylvester  was  without  a  professorship.  His  leisure, 
however,  was  not  unfruitful.  He  continued  his  mathematical 
researches  with  undiminished  zeal,  and  took  up  some  branches, 
e.g.,  Spherical  Harmonics,  to  which  he  had  hitherto  contributed 
but  little.  He  also  began  to  take  a  more  active  interest  in  public 
affairs,  more  especially  in  educational  matters.  In  1872  he 
contested  the  vacancy  on  the  London  School  Board,  created  by 
the  resignation  of  Huxley,  by  whom,  it  is  gratifying  to  note,  his 
candidature  was  cordially  supported. 

In  1877,  Sylvester  again  left  England,  this  time  to  become 
Professor  of  Mathematics  at  the  new  Johns  Hopkins  University, 
Baltimore.  The  importance  of  his  work  there  can  hardly  be 
exaggerated.  He  practically  originated  the  study  of  mathematics 
in  the  United  States.  He  founded,  and  was  the  first  editor  of,  the 
American  Journal  of  Mathematics,  and  he  succeeded  very  quickly 
in  gathering  round  him  a  band  of  enthusiastic  students,  many  of 
whom  are  now  among  the  leaders  of  scientific  thought  in  their 
country.  While  at  Baltimore,  Sylvester  always  strove  to  bring 
the  men  with  whom  he  came  in  contact  into  closer  sympathy 
with  England.  At  the  University  celebrations  in  honour  of 
Washington's  birthday,  he  delivered  an  address  on  Education,  in 
which  he  deplored  the  fact  that  so  many  American  stvidents  went 
to  the  German  Universities  rather  than  to  Oxford  or  Cambridge. 
He  attributed  this,  rightly  or  wrongly,  to  the  religious  exclusive- 
ness  of  the  English  Universities,*  and  made  an  eloquent  plea  for 
the  removal  of  these  disabilities,  from  which,  forty  years  before, 
he  had  himself  suffered  at  Cambridge. 

Only  a  few  more  years  passed  before  this  plea  was  answered 
in  a  manner  that  must  have  given  Sylvester  the  keenest  satis- 
faction. In  1883,  he  was  elected  Savilian  Professor  of  Geometry 
at  Oxford,  and  had  thus  at  last  the  gratification  of  filling,  at  that 
University,  the  position  corresponding  to  that  held  at  Cambridge 
by  his  distinguished  friend  Cayley. 

Unfortunately,  the  mathematical  world  was  not  much  longer 
destined  to  enjoy  the  full  measure  of  his  power.  His  general 
health  became  less  robust,  and,  with  advancing  age,  his  eyesight 

*  Our  readers  will  remember  that  this  address  was  delivered  nearly  twenty 
years  ago,  when,  e.g.,  it  was  practically  impossible  for  any  person  not  a  member 
of  the  Church  of  England  to  become  a  Fellow  of  his  College, 
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partially  failed.  He  was  released  from  the  active  duties  of  his 
professorship  in  189.2,  a  deputy  beinc:  appointed,  and  came  to 
London,  where  he  spent  most  of  his  time  at  the  Athenreum  Club. 
A  few  months  before  the  end,  he  appeared  to  recover  somewhat, 
and  actually  resumed  his  mathematical  researches.  But  this  rally 
was  not  of  long  duration.  He  was  seized  with  paralysis  towards 
the  close  of  February,  and  passed  away  peacefully  in  London  on 
March  15,  1897. 

This  is  not  the  place  to  dwell  upon  Sylvester's  character  or 
disposition — on  the  gentleness  of  heart  that  lay  beneath  the 
rugged  exterior  of  his  manner.  But,  in  closing  this  brief  and 
necessarily  imperfect  sketch  of  his  career,  it  would  be  ungenerous 
not  again  to  refer  to  his  absolutely  unselfish  devotion  to  his  work. 
It  is  to  men  like  Sylvester  that  the  world  owes  most,  men  who, 
single-hearted,  resolute,  self-less,  pursue  their  labours  for  the 
sake  of  Truth  alone.  It  is  by  the  hand  of  such  as  he  that  Science 
may  hope  to  win  from  the  unknown  her  brightest  gems  of 
knowledsre. 

A.  L. 


ACTFAEIAL     XOTES. 


1. —  On    Central-Difference    Interpolation    Formuhe.       By    Johx 
Spexcer,  a. I. a. 

I.    _L  HE  formula  commonly  employed  for  interpolation  by  means 
of  central  differences  is,  adopting  the  usual  notation, 

".■  =  u,  + ./;  I^a,  +  'I  *o)  +  '^      Tco  +  '^  d^  +  .Vc .    .      ( 1 ) 

where  :c  lies  between  0  and  1.      (See  Text-Book,  Part  II,  p.  449). 

Examining  this  expression,  it  will  be  seen  that  five  equidistant 
values  of  u  are  required  in  order  that  d^  may  be  calculated,  of 
which  values  three  are  situated  on  one  side  of  u^  and  the  remainder 
on  the  other  side.  The  value  of  any  other  difference  is  similarly 
obtained  from  an  odd  number  of  the  given  values  of  the  function. 

In  these  circumstances,  it  would  seem  to  be  probable  that 
slightly  better  results  would  be  obtained  if,  instead  of  the  above, 
an  interpolation  formula  involving  differences  derived  from  an 
equal  number  of  values  of  u  on  either  side  of  u^  were  employed, 
the  interval  containing  the  desired  value  being  in  this  case  central. 
Such  a  formula  has  been  given  by  various  authors,  but  it  is  not, 
perhaps,  so   familiar  to   actuaries   as  that   given  above,  and  the 
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writer  therefore  ventures  to  direct  attention,  briefly,  to  the 
formula,  and  to  suggest  one  or  two  cases  in  which  it  may 
advantageously  be  used  in  practice. 

The  following  slightly  altered  scheme  of  notation  is  adopted: 

a_2 

w-i      /3_2 

tto    (/3o)  7o  (^o)  fo 

M+1      13+1      S+i  8o=h{8_i  +  S+i)  &c. 

a+2 

W  +  3 

Assuming  as  before  that  x  is  >  0  and    <  1   we  have,  by  the 
fundamental  formula  of  the  calculus  of  finite  differences, 

Ur  =11-2+  {X  +  2)  Am_,-  +  ^ '-i. '  A'U_2 


{x  +  2){w±l)w  {.v  +  2)(a:  +  l)x{x-l) 

-3  ^U_o_+  ^ 


+  V'--^--A^^-rM^<-  A3w_o+  ^"^"^^"    V^"^"       ^>  A^M_2 


+ 


(.r  +  2)(.+  l).r(.-l)(.-2)^,^_^^^^^ 


Stopping    at    5th    differences    and    substituting    the    above 
notation,  this  expression  becomes 

^/    o-o^         ,    ix  +  2){x  +  l)  {x  +  2){a:+l)x 

{x  +  2)(x  +  l)x{x-l)^      ,   (a;  +  2)(a?+lX^-l)(j;-2) 

+  1^ 6_,+  ^ 60. 

But  8_i  =  8o  —  heo 

7-1  =  70  —  ^0+0^0 

i8_2  =  y8o— V270  +  S0— 060 

a_o  =  ao— 2ySo  +  270  —  So  +  tWo 
and  r<_2  =  ?/o  — 2ao  +  3^o  — V270  +  So  —  ieo 

Hence,  after  multiplication  and  re-arrangement  of  the  terms, 

«a-  =  "0  +  A-ao  +  -^-^ — -  ^0  +  ^ ^-ig 7o 

^  (.r  +  l).r(a7_l)(a;-2)  .  _^  {x  +  l)x{a;-l){x-2){2x-l)  , 

+  2 So+  2-5  eo      W 
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This  formula  may  also  be  obtained^  of  course^  from  (1),  by 
writing  in  that  equation 

ffo  =  2  («-i  +  ao)  =  (Xo—  ^^0  +  4  7o 

the  connection  between  the  two  formulfe  being  thus  exhibited. 

To  take  a  numerical  example  in  order  to  show  the  relative 
accuracy  of  formulae  (1)  and  (2)^  we  may  calculate  the  value  of 
log  13.25  from  the  following  data: 

A  A2 

M_,  =  logl20  =  -0791812   ^.^f.^^ 
Mo  130      1139^34  09107^-25776 

M,  140     -1461280  900^00-22213 

M.3  150     -1760913  '-^^°'^'=* 

Here  «o  =  334734  and  bo=  -25776 

while       ao  =  321846  and /So  =  -23994i 

By  formula  (1) 

log  1325  =  -1139434  +  |(-0334734)+J^(-0025776) 
=  •1222312. 

Using  formula  (2) 

log  1325  =  -1139434  +  1  (-0321846) -3^(- -00239945) 
=  •1222145. 

The  correct  value  is  -1222159. 

The  above  values  have  been  calculated  to  2nd  differences,  as 
such  an  approximation  is,  perhaps,  adopted  more  frequently  than 
any  other  in  practice.  The  superiority  of  formula  (2)  over  (1)  in 
such  cases  is  clearly  shown,  and  the  reason  for  this  is  apparent 
when  it  is  borne  in  mind  that  four  values  of  the  function  are 
taken  into  account  in  calculating  /3o  the  second  central  difference. 

Moreover,  although  second  differences  are  employed  in  the 
example,  yet  by  using  formula  (2)  the  result  is,  roughly  speaking, 
as  accurate  as  would  have  been  the  case  had  effect  been  given  to 
third  differences. 

rvu  *     ^        1  i--  ^(^  — 1)(2^  — 1)    -1  1       +1.- 

The    greatest    value    or      ir^ is  ^^rz,  nearly,    this 

°  12  125  •' 

result  obtaining  when  x  is  approximately  equal  to  either  -79  or 

-21,  so  that  the  effect  of  discarding  3rd  and  higher   orders   of 

differences  will  be  slight  when  the  successive  differences  diminish 

2  A  2 
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rapidly.      On  the  other  hancl^  the  maximum  value  of  — - 

the  coefficient  of  Co  in  (1)  is  exactly  eight  times  as  great  as  that  of 
the  coefficient  of  70,  and  to  neglect  third  and  subsequent 
differences  in  using  formula  (1)  would  therefore  be  more  serious. 

It  need  hardly  be  pointed  out  that  identical  results  will  be 
produced  by  using  the  two  formulse  when  the  differences  of  any 
given  order  are  constant,  provided,  of  course,  that  the  calculations 
are  carried  up  to  this  point. 

It  will  be  noticed  that  when  x  is  equal  to  '/o,  that  is  to  say, 
when  the  desired  value  lies  midway  between  two  of  those  given, 
the  terms  in  formula  (2)  involving  70,  eo,  &c.,  become  zero,  and 
the  equation  assumes  the  simple  form 

Mi=?<o+^ao  — ^A  +  TTS-^o  —  ^C-         •       •       •       (3) 
This  formula,  which  is  a  very  convenient  one  for  the  bisection 
of  an  interval,  may  also  be  obtained  by  the  method  of  separation 
of  symbols  as  follows : 

m={l  +  A)-'Uo,  or  Uo=  (1  +  A)~^mj, 
also  ux  =  (l+^)~-mi,  or  Mi=  (1  +  A)=Mi, 

therefore 

Uo  +  Ui 


;(i  +  A)^+(i+A)- 


A6  ,         N      Wo  +  ?/l 


1  +  A)--^     1024.    (l  +  Al 


;  + 


/Wo  +  wA      1   /A2M_,-hA^oV     3     /A^«_o  +  A^M_A 
=  [^    )-S\ 2 J  +  128A 2 )-^'--i^) 

It  will  be  seen,  on  reference  to  the  scheme  of  notation,  that 
this  expansion  is  identical  with  formula  (3). 
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II.  Formula  (2)  may  be  applied,  as  an  illustration,  to  deduce 
a  new  series  of  approximate  values  for  fi^.,  the  force  of  mortality 
at  age  x. 

Writing  in  the  formula  /  for  u,  we  have 

,       ,  xix-\)  ^      x{x-\){2x-\)       ,  „ 


when 


ce 

k-h.  _      _^  ^'- 1  ^  _^  (^— 1)(2^— 1) 

(.,  +  l)(.r-l)(,.-2) 
+  oj— 6o  +  ^c. 

If  now  we  diminish  x  without  limit,  the  expression  becomes 
But  ao=  —d(, 

&c. 

Therefore,  by  substituting  these  values  m  formula  (5)  we  obtain 
the  following  approximations,  stopping  at  /So  and  70  respectively, 

J                   2d_i  +  5do—d+i 
^^^  ''= 6Z^ ^^) 

Formula  (6)  gives  a  fairly  good  approximation,  but  is  not 
quite  so  simple  nor  so  accurate  (except  at  high  ages)  as  the  well- 
known  value  /M=  ""ST  •  From  it,  however,  we  see  that  the 
diflference  between  the  force  and  the  rate  of  mortality  at  any  age 
is,  roughly  speaking,  equal  to  -  (    ~^   — —  ) . 

On   the  other  hand,  formula   (7)   may  be  relied  upon  to  a 
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greater  extent,  aud  it  will  be  found  to  compare  not  unfavourably, 
as  regards  accuracy,  with  the  more  cumbrous  formula, 


(8) 


The  values  of /i  for  decennial  ages  as  calculated  by  formula3  (7) 
and  (8)  from  the  mortality  table  published  in  Part  II  of  the  Text 
Book  of  the  Institute  of  Actuaries,  are  given  in  the  following 
table,  the  true  values  being  placed  in  column  (3)  • 


Age 

FoBCE  OF  Mortality. 

(1) 
By  Formula  (7) 

(2) 
By  Formula  (8) 

(3) 
True  Value 

20 
30 
40 
50 
60 
70 
80 
90 

•00551 
•00767 
•00989 
•01541 
•02920 
•06354 
•14906 
•36240 

•00550 
•00768 
•00990 
•01541 
•02921 
•06353 
•14907 
•36240 

•00550 
•00768 
•00990 
•01542 
•02920 
•06353 
•14909 
•36230 

In  comparing  these  values,  the  relative  simplicity  of  formula 
(7)  should  be  borne  in  mind. 

Theoretically,  formula  (2)  is  not  so  suitable  as  (1)  for  the 
calculation  of  approximate  values  of  fi,  as,  for  the  purpose,  we 
need  a  formula,  the  most  favourable  application  of  which  occurs 
when  X  is  diminished  without  limit.  Formula  (1)  satisfies  this 
condition,  whereas  formula  (2)  is  used  to  the  best  advantage  when 
x=-h.  Practically,  however,  there  seems  little  objection  to 
formula  (7),  as  the  above  results  show. 


II. —  On  a  method  of  approximately  calculating  Net  Premiums  for 
Endowment  Assurances  on  Tvjo  Joint  Lives.     By  George  J. 

LiDSTONE,    F.I.A. 

i\.N  Endowment  Assurance  is  commonly  regarded  as  consisting 
of  two  portions,  namely:  a  Pure  Endowment  and  a  Term 
Assurance,  both  of  which  depend  upon  the  Mortality  Table. 

It  is   sometimes   useful  to  regard  the   benefit   from    another 
point  of  view,  and  so  to  subdivide  it  that  one  portion  may  be 
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independent  of  mortality.     This  may  be  done  by  considering  the 
endowment  assui'ance  to  be  made  up  of  the  following  benefits: 

{a)  A  sinking  fund  assurance  providing  for  payment  of  the 
full  sum  assured  at  the  expiration  of  the  specified  term 
irrespective  of  any  life  contingency. 

{b)  A  varying  temporary  assurance,  under  which  the  sum 
assured  in  any  one  year  is  equal  to  the  difl'ereuce 
between  (1)  the  sum  assm-ed  by  the  endowment 
assurance  policy,  and  (2)  the  reserve  in  respect  of  the 
sinking  fund  policy. 

If  a  second  life  be  now  introduced  it  will  be  necessary  to  add 
a  third  benefit  (c)  and  to  subtract  a  fourth  benefit  [d),  namely: 

(c)  A  varying  term  assurance  similar  to  [b),  but  on  the 
second  life  instead  of  the  first. 

{d)  A  varying  term  assurance  on  the  joint  lives,  the  sum 
payable  thereunder  to  be  the  reserve  on  (c)  if  the  first 
life  predecease  the  second,  or  the  reserve  on  {b)  if  the 
second  life  predecease  the  first.  [This  benefit  may  be 
positive  or  negative,  but  will  usually  be  negative] . 

The  annual  premiums  for  the  complete  benefit  will  be  the  sum 
of  the  annual  premiums  for  the  partial  benefits  (a),  (b),  (c)  and 
(d).  Now  it  is  evident  that  the  sum  assured  under  benefit  (d) 
will  be  numerically  small,  and  hence  the  annual  premium  for  that 
benefit  must  be  very  small.  "We  may  therefore  obtain  an 
approximate  result  by  neglecting  [d.,  and  we  shall  then  have 

P.v.'=P"i  +  (P-r-P«)  +  (Pv,-n-P«i)  =  P..  +Py,7-P;i  * 

The  following  table  shows  the  degree  of  accuracy  obtained  by 
the  use  of  the  formula.  In  constructing  the  table  it  has  been 
assumed,  for  convenience,  that  the  lives  are  of  eqital  ages.  The 
results  in  other  cases  will,  however,  be  found  to  be  similar, 
provided  that  the  age  at  maturity  is  not  very  advanced.  The 
error  in  the  approximate  value  of  Yj^y-  will  usually  lie  between 
the  corresponding  errors  in  Pj,.,,,  and  Pyj,;^ . 


*  The  symbol  Pn  is  liere  used  symmetrically  to  denote  the  sinking  fund, 
payable  in  advance,  which  will  amount  to  1  in  «  years.  A  different  meaning, 
inconsistent  with  the  principles  of  the  Institute  Notation,  has  been  assigned  to  the 
symbol  in  Part  I  of  the  Text-Book. 
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X 

n 

Approximate 
Value        , 

True 
Value 

Error. 

n 

X 

20 

10 

8-673 

8-680 

--007 

10 

20 

15 

5-552 

5-561 

--009 

15 

20 

4-063 

4-074 

--Oil 

20 

25 

3-229 

3-241 

--012 

25 

30 

2-722 

2-735 

--013 

30 

35 

2-408 

2-420 

--012 

35 

40 

2-218       ; 

1 

2-223 

-•005 

40 

30 

10 

8-839 

8-844 

-•005 

10 

30 

15 

5-758 

5-770 

-•012 

15 

20 

4-309 

4-324 

-•015 

20 

25 

3-523 

3-541 

-•018 

25 

30 

3-078 

3-092 

-•014 

30 

35 

2-838 

2-841 

--003 

35 

40 

2-734       , 

2-711 

4- -023 

40 

40 

10 

9-137 

9-148 

--Oil 

10 

40 

15 

6-146 

6-166 

--020 

15 

20 

4-801 

4-826 

--025 

20 

25 

4143 

4-162 

--019 

25 

30 

3-846 

3-838 

+  -008 

30 

35 

3-762 

3-700 

+  -062 

35 

50 

10 

9-885 

9-913 

--028 

10 

50 

15 

7-118 

7-163 

--045 

15 

20 

6041 

6-078 

--037 

20 

25 

5-669       , 

5-653 

+  •016 

25 

It  will  be  seen  that,  for  the  ages  and  terms  most  commonly 
occurring  in  practice,  the  formula  gives  a  good  working 
approximation,  and  an  improvement  can  be  secured  with  very 
little  trouble,  by  mentally  estimating  (by  means  of  the  above  or 
a  similar  Table)  an  interpolated  value  of  the  error. 


III. — On  an  Approximation  to  the  Rate  of  Interest  yielded  by  a 
Bond  bought  at  a  Premium.  By  Ralph  Todhunter, 
RI.A. 

A  BOND  redeemable  in  a  given  number  of  years,  and  bought 
at  a  premium  on  its  redemption-price,  might  be  dealt  with  in 
practice  by  writing  down  its  book-value  out  of  each  dividend  by 
an  equal  proportionate  part  of  the  premium,  the  remainder  of  the 
dividend    beiu";    treated    as    interest.       In    the    case    of   a   bond 
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redeemable  in  n  years,  bearing  interest  at  the  rate  j  per  annum 
(payable  annually)  on  its  redemption-price,  and  bought  at  a 
premium  of  k  per  unit  on  its  redemption-price,  the  account  (per 
unit)  would  work  out  as  follows: 

Y  Book-Vahif  of  Boud  at 

Begiuning  of  Year 


1 

l  +  k 

2 

l+"-^-A- 
n 

3 

n 

n-\ 

9 

1+--^ 

n 

n 

n 

giving  an  average 

rate 

:  Ut 

interest  of 

.      k 
J-n 

1  + 

\{ 

'1       2                   n\  , 
ji       n                    nJ 
.      k 
J-n 

2n 

Interest 

k 

J- 

n 

k 

J- 

n 

k 

J- 

n 

k 

J- 

n 

k 

J- 

n 

This  expression  will  be  found  to  give  a  very  fail-  approximation 
(subject  to  certain  limitations)  to  the  true  rate  of  interest  yielded 
by  the  investment.     Algebraically  it  may  be  obtained  as  follows: 

The  premium  per  unit  paid  for  the  bond  must  obviously  be 
equal  to  the  present  value  (at  the  true  rate  of  interest)  of  an 
annuity  for  the  number  of  years  which  the  bond  has  to  run  of 
the  difference  between  the  nominal  and  true  rates  of  interest. 
In  symbols,  if  i  be  the  true  rate  of  interest, 

^•  =  (j  — 2ja„ 
A- (•         n-\-\  .      «-— 1  ...      «-  — 1  .„  , 
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If  terms  involving  powers  of  i  above  the  first  be  neglected, 
this  equation  gives,  as  a  first  approximation^ 

.      k 
1-- 


On  inspection  of  the  equation  from  which  this  result  is 
obtained,  it  appears  that  the  effect  of  neglecting  the  terms 
involving  powers  of  i  above  the  first  is  to  give  to  i  too  large  a 
value  if  k  is  positive  and  too  small  a  value  if  k  is  negative.  That 
this  would  be  so  appears  from  consideration  of  the  method  by 
which  the  approximation  was  arrived  at  in  the  first  instance,  for, 
on  examination  of  the  account  set  out  above,  it  will  be  seen  that 
the  lower  rates  of  interest  contributing  to  the  average  are  obtained 
(and  that  the  larger  book-values  are  involved)  in  the  earlier 
years  of  the  duration  of  the  investment  if  Jc  is  positive  and  in  the 
later  years  if  k  is  negative. 

An  inspection  of  the  algebraical  equation  will  also  indicate 

limits  within  which  the  approximation  may  be  expected  to  give 

n  —  \ 
a  good  result.     If  — ^ —  i  is  small  compared  with  1 — that  is, 

speaking  generally,  if  the  term  of  the  bond  is  short  and  the  rate 
of    interest    yielded    by    the    bond    is    not    high — the    value   of 

i"^  will  be  small  as  compared  with  that  of  — ^r-  i. 

In  using  the  expression,  the  values  of^  and  k  must,  of  course, 
be  calculated  on  the  amount  at  which  the  bond  is  to  be  redeemed. 
For  example,  in  the  case  of  a  4|  per-cent  bond  redeemable  in 
15  years   at   112^  and  bought  at  125'93,  j  must  be  taken  as 

vTT.-i  ,  or  -04,  and  k,  as  ^^,^^,  or  -11938.     The  substitution  of 
112*o  112o 

these  values  in  the  expression  will  give  2  = '03012,  the  true  value 

being  '03. 

It  should  be  noticed,  also,  that  the  formula  is  not  applicable 

to  the  case  of  a  bond  bought  at  a  discount,  unless  there  is  a  definite 

contract  to  redeem  at  a  fixed  date,  and  satisfactory  security  for 

the    due    fulfilment   of  the    contract.      If    the   bond    is    merely 

redeemable  at  the  option  of  the  company,  on  or  after  a  fixed  date, 

the    bonus    on    redemption    cannot    be    taken    into    account    in 

estimating  the  yield  on  the  investment. 
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The   following    table   will    indicate    the    degree    of   accuracy 
resulting  from  the  use  of  the  formula : 

Approximate  Rate  of  Interest  yielded  by  a  3  per-cent  Bond  for 
100  redeemable  in  n  years  at  par  and  hought  at  100+ K,  as 
determined  (loithout  the  aid  of  interest  tables)  by  the  formula 

.      k 


l  +  '^k 


2n 


j(=ioq;) 

n 

K(  =  100^) 

Aiiiiroximato 
Rate 

True  Rate 

4 

5 

2-26 

3-501 

3-5 

jj 

10 

4-16 

3-504 

,, 

jj 

15 

5-76 

3-508 

„ 

jj 

20 

7-11 

3-513 

„ 

jj 

30 

9-20 

3-526 

„ 

5 

10 

8-11 

4-010 

4 

,, 

20 

13-59 

4-033 

jj 

,j 

30 

17-29 

4-061 

„ 

6 

10 

16-22 

4-019 

„ 

^j 

20 

27-18 

4-062 

„ 

" 

30 

34-58 

4113 

» 
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KATES   OF  MORTALITY   IN   WEST  AFRICA. 
To  the  Editor  of  the  Journal   of  the   Institute  of  Actuaries. 

Sib, — I  have  lately  had  occasion  to  investigate  the  experience  of 
the  Office  with  which  I  am  connected,  in  regard  to  European  lives 
residing  in  the  Congo  Free  State,  and  have  the  pleasure  to  place  the 
results  at  the  disposal  of  the  Institute  of  Actuaries  as  a  supplement 
to  the  recent  contribution  of  Mr.  A.  E.  Sprague  on  this  subject. 
The  remark  made  by  Mr.  Kmg,  in  discussing  that  paper,  that 
considerable  value  would  attach  to  statistics  relating  to  assured  lives, 
has  induced  me  to  submit  the  accompanying  table. 

The  observations  are  made  according  to  policy  years,  and  extend 
over  a  period  of  six  years,  terminating  with  the  anniversaries  in  1896, 
but  no  life  was  under  observation  for  the  special  risk  longer  than  five 
years.  The  lives,  141  in  number,  were  almost  entirely  Belgians, 
mo-stly  employed  by  the  Congo  Free  State  Government  or  the  Congo 
Kailway  Company,  and  the  average  duration  of  the  exposure  to  the 
climate  risk  was  about  \\  years.  It  will  be  seen  that  the  mortality 
in  the  first  year  of  observation  was  appalling,  particularly  in  the  age 
groups  30-39  and  40-49,  and  if  this  is  a  fair  sample  of  the  effect  of 
the  Congo  climate  on  Europeans,  it  would  appear  that  there  is  no 
premium  practically  obtainable  which  will  cover  the  risk  of  the  first 
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year's  residence.  It  seems  worthy  of  note  that  this  experience 
confirms  the  conclusions  arrived  at  by  Mr.  Sprague,  (1)  that  the 
mortality  in  the  first  year  of  exposure  to  the  Congo  climate  is  far 
greater  than  in  subsequent  years,  and  (2)  that  the  effect  of  the 
climate  is  much  worse  on  the  older  than  on  the  younger  lives. 
Probably,  the  Congo  Railway  employes  were  not  a  ver}-  eligible  class 
of  lives  as  regards  social  status,  and  would  not  exercise  a  very 
intelligent  care  of  their  health,  and  in  the  case  of  the  Free  State 
officials,  some  few  took  part  in  semi-military  expeditions  and  were 
killed  by  natives.  It  will  also  be  observed  that  those  few  lives  which 
entered  upon,  also  completed  the  fifth  j-ear  of  observation,  there  being 
no  deaths  or  withdrawals,  nor  have  any  further  deaths  been  announced 
since  the  close  of  the  observations.  This  seems  to  indicate  either  a 
process  of  acclimatization,  or  the  survival  of  those  who  were  from 
the  first  best  able  to  stand  the  climate. 

By  grouping  the  observations  of  the  3rd,  -ith  and  5th  years,  the 
following  comparison  of  rates  of  mortality  is  obtained. 

1st  Year.  2ncl  Year.  3rd-5th  Yeai-s. 

All  Ages      .       15*38  per-cent  9*90  per-ceut  7'62  per-ceut 

It  has  not  been  possible  to  trace  to  any  appreciable  extent  the 
effect  of  the  Congo  climate  on  the  subsequent  mortality  of  the  lives 
exposed  to  its  influence,  the  withdrawal  from  further  observation 
beino-,  in  nearly  every  case,  coincident  with  the  termination  of  the 
special  risk.  This  was  probably  owing  to  the  premiums  having  been 
paid  by  the  employers  so  long  as  the  lives  remained  in  their  service, 
and  to  the  lives  themselves  not  being  able  to  afford  to  take  over  the 
policies  on  their  return.  The  large  number  of  withdrawals  might, 
however,  be  taken  to  indicate  that  those  who  returned  to  Europe 
were  not,  as  a  rule,  in  failing  health,  as  it  would  be  expected  that  the 
policies  would  be  kept  up  in  an}'  such  cases.  There  was  only  one 
case  where  death  occurred  during  the  existence  of  the  policy,  and 
after  cessation  of  the  special  risk. 

Possibly  an  experience  relating  to  Belgian  lives  may  be  inapplicable 
to  our  own  countrymen,  and  I  believe  it  is  generally  supposed  that 
Encrlishmeu  withstand  climatic  influences  somewhat  better  than  other 
Europeans.  Englishmen,  however,  do  not  seem  to  favour  the  Congo 
State  much,  and  I  cannot  recollect  a  single  English  case  being 
submitted  to  my  Office.  There  are  a  few  English  lives  residing  in 
other  parts  of  West  Africa  (e.ff.,  Niger  Protectorate,  Slave  Coast, 
Gold  Coast,  Sierra  Leone,  and  on  the  river  Grambia)  on  the  books, 
but  the  particulars  are  not  readily  available,  nor  is  the  number 
sufficiently  great  to  be  of  practical  use.  Still,  I  cannot  call  to  mind 
a  single  death  amongst  such  lives  during  the  last  nine  or  ten  years. 

Whilst  I  do  not  suggest  that  the  figures  submitted  herewith  are 
in  themselves  more  than  merely  interesting,  I  hope  that  perhaps 
other  members  may  find  it  possible  to  contribute  the  experience  of 
their  Offices,  in  which  case  the  aggregate  results  might  prove 
practically  useful. 

I  am,  Sir, 

Your  obedient  Servant, 

81  Cornhill,  L.  K.   PAGDEN. 

25  March  1897. 
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ON    RATES    OP    MORTALITY    AND    WITHDRAWAL. 

To  the  Editor  of  the  Journal  of  the  Institute  of  Actuaries. 

Sir, — The  interesting  letters  from  Mr.  Todhunter  and  Mr.  Burn, 
upon  the  above  general  subject,  which  appeared  in  your  last  issue 
(pp.  27o-80),  demand  from  me  some  lines  by  way  of  response  and 
acknowledgment. 

Discontinuances. 

Mr.  Todhunter's  letter  appears  to  me  to  be  an  extremely  valuable 
and  opportune  contribution  to  the  discussion  of  this  subject.  I  am 
in  entire  agreement  with  his  arguments  and  conclusions  as  to  the 
characteristic  distinction  between  the  rate  of  withdrawal  (or  non- 
renewal) and  that  of  mortality,  the  former  being  in  the  nature  of  a 
discontinuous  or  periodic  force,  the  latter  of  a  continuous  or 
momentary  force.  I  am  also  disposed  to  think  that  the  calculation 
of  rates  of  non-renewal  (as  proposed  by  Mr.  Todhunter)  will  be 
likelv  moi'e  truly  to  represent  the  real  force  of  discontinuance  than 
the  computation  of  rates  of  withdrawal  as  ordinarily  understood,  and 
as  worked  out  in  my  recent  paper.  I  may  add,  that  consideration  of 
Mr.  Todhunter's  arguments,  and  the  opportunities  I  have  recently 
had  of  practically  investigating  a  large  body  of  data,  lead  me  to 
attach  less  importance  to  the  strict  tabulation  of  withdrawals  in 
their  true  years  of  duration,  although  I  still  think  this  a  desirable 
course. 

As  regards  the  applicability  of  the  Nearest  Duration  Method  to 
the  calculation  of  rates  of  non-renewal,  I  am  also  in  accord  generally 
with  Mr.  Todhunter,  but  subject  to  the  reservation  that,  especially  in 
the  ease  where  the  "  days  of  grace"  are  included  in  the  term  of  the 
exposure,  the  method  seems  hardly  to  give  satisfactory  results  in  the 
early  years  of  assurance.  I  think  it  will  be  found  that  some  simple 
modification  of  the  method  can  be  devised,  which  shall  give  better 
effect  in  such  a  case  to  the  incidence  of  the  withdrawals  in  the  early 
years,  and  this  would  be,  I  think,  preferable  (in  the  ease  where  "days 
of  grace"  are  included)  to  an  application  of  the  ordinary  method  over 
quarterly  periods.  It  seems,  however,  very  desirable  to  tabulate  the 
withdrawals  for  statistical  purposes  at  quarterly  epochs  during  the 
early  years  of  assurance,  in  order  to  give  all  needed  data  for 
investigations  relating  to  the  effect  of  withdrawal  and  of  selection. 

Mr.  Kino's  Inter- Valuation  Formula  for  Exposed  to  Kisk. 

Mr.  Burn  appears  to  be  under  some  misapprehension  as  to  the 
intention  and  purport  of  some  remarks  contained  in  my  recent  paper 
bearing  on  this  interesting  method.  I  had  no  intention  of  offering 
any  general  criticism  upon  Mr.  King's  method,  and,  indeed,  I 
expressly  stated  at  the  outset  (J.I.A.,  xxxiii,  70)  that,  while 
"  doubtless  admirably  adapted  for  the  purposes  designed  by  its 
author",  this  method  would  not  (for  reasons  which  had  nothing  to  do 
with  its  merits)  lend  itself  to  my  particular  purposes.  But  in  a 
special  section  of  my  paper,  dealing  solely  with  the  various  methods 
proposed  for  determining  the  ages  at  entrt/,  I   discussed,  amongst 
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others,  Mr.  King's  particular  assumptions  in  this  respect,  and  it  was 
with  regard  to  this  alone  that  I  arrived  at  the  conclusion  that,  while 
the  method  "would  probably  give  on  the  whole  good  results",  it 
was  "clearly  inferior"  (solely  as  regards  the  determination  of  the 
age  at  entry)  "to  the  method  of  nearest  ages"  {J.I.A.,  xxxiii,  134). 

With  Mr.  Burn's  remarks  as  to  the  general  merits  of  Mr.  King's 
method  I  am  in  hearty  and  entire  accord,  but  I  fail  to  see  the  force 
of  his  arguments,  and  1  certainly  do  not  agree  with  his  conclusions, 
as  to  the  possible  error  in  the  age  at  entry  as  tabulated.  I  agree 
with  Mr.  Burn  that  the  deviation,  in  an  individual  case,  between  the 
true  age  at  entry  and  that  at  which  the  risk  is,  by  Mr.  King's 
method,  assumed  to  commence,  is  made  up  of  two  component  parts: — 
(1)  The  interval  between  date  of  entry  and  nearest  31  December, 
which  cannot  exceed  six  months;  (2)  The  interval  between  the 
31  December  so  selected  and  the  then  nearest  birthday,  wliich  also  cannot 
exceed  six  months ;  and  it  is  admitted,  and  has  indeed  l)een  demonstrated 
by  Mr.  Whittall,  that  the  date  of  entry  and  the  birthday  can  so  fall 
as  to  produce,  by  the  combination  of  these  two  deviations,  an  interval 
of  a  year  between  the  true  and  assumed  entry  ages.  But  Mr.  Burn 
seems  to  suggest  that  the  first  of  these  deviations  .should  be  ignored, 
and  the  second  only  taken  into  account,  in  determining  the  error  in 
the  age  at  entry;  and  this  (apparently)  upon  the  ground  that  the  life 
is  considered  as  entering  on  the  selected  31  December. 

I  would  suggest  that,  in  ascertaining  the  true  deviations  in  the 
age,  we  are  bound  to  give  full  effect  to  the  facts,  and  are  not  entitled 
to  shift  the  date  of  entry  from  the  real  point  to  an  assumed  or 
imaginary  one. 

Mr.  Burn  further  says  that  I  "  saddle  the  whole  of  the  error  on 
to  the  age,  without  making  any  mention  of  the  duration."  But 
Mr.  King's  method,  as  Mr.  Whittall  has  pointed  out  (xxxi,  185), 
"  rejects  durations  of  all  sorts";  the  only  data  tabulated  being  the 
age  at  commencement  and  the  age  at  termination  of  the  risk,  between 
which  the  duration  (inferentially)  lies;  and  I  can  see  no  legitimate 
way  of  arriving  at  the  difference  between  the  real  and  assumed  age  at 
entry,  in  an  individual  case,  other  than  by  comparing  the  true  age  at 
entry  and  that  assumed  for  commencement  of  the  risk. 

I  would  further  suggest  that  Mr.  Burn's  argument  confuses 
average  and  individual  deviations,  and  that  it  is  not  strictly  correct 
to  say  that  in  an  individual  case  the  date  of  entry  is  considered  to 
be  the  nearest  31  December.  The  assumed  date  of  entry  is  surely 
that  recorded  and  tabulated,  namely,  the  birthday  nearest  to  the 
selected  31  December.  In  a  great  number  of  cases,  the  birthdays  so 
chosen  will  tend  to  group  equally  over  the  six  months  preceding  and 
following  the  selected  31  December,  and  we  are  thus  entitled  to  say 
that,  on  the  average^  the  cases  are  considered  as  entering  at 
31  December,  but  this  conclusion  is  surely  not  applicable  to  an 
individual  case. 

It  seems  to  me  that  Mr.  Burn's  argument  could  as  legitimately 
be  applied  to  the  Nearest  Age  Method,  pure  and  simple,  by  suggesting 
that  the  cases  can  all  be  "considered"  as  entering  at  their  nearest 
birthdays,  and  that  as  the  cases  are  all  tabulated  at  those  birthdays, 
there  is  really  no  possible  error  in  the  age  at  entry.     But  this  would 
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be  a  reductio  ad  ahsurdum,  and  I  think,  therefore,  there  must  be  some 
fallacy  in  Mr.  Burn's  line  of  argument. 

The  particular  case  cited  by  him  is  one  of  those  giving  a  deviation 
of  a  year  in  the  age  at  entry,  and  if  the  case  also  withdraw  during  the 
period  of  observation,  there  may  be  a  deviation  of  a  year  in  the  age 
at  exit,  in  the  same,  or  in  a  contrary,  direction.  The  ibllowing  table 
gives  eight  typical  cases  of  extreme  deviation: 

Inter-Vahiation  Period  (^say)  1  January  1890-31  December  1894. 


Date  of  Birth 

Date  of 
Entry 

Date  of 
Exit 

Age  at  Assumed 

Assumed 
Duration 

Entry           Exit 

(1)  30.6.'50 

(2)  30.6.'50 
,„.    (30.6.'50 
^•^^   |29.6.'50 

(4)  1.7.'50 

(5)  1.7.'o0 
,„-    f    1.7.'o0 
W   ~^    2.7.'50 

1.7/90 

l-7.'90 

29.6.'90 

30.6.'90 

30.6.'90 

30.6.'90 

2.7/90 

1.7.'90 

1.7.'93 
30.6.'93 

1.7.'93  ) 

1.7.'93  ) 
30.6.'93 

1.7.'93 
30.6.'93  ) 
30.6/93  ) 

41              44 
41              43 

40              44 

39              42 

39  43 

40  42 

3 

2 

4 

3 

4 

2 

The  true  age  at  entry  is,  in  each  of  these  eight  cases,  40,  the  true 
age  at  exit  is  43,  and  the  true  duration  3  years.  If  these  ages  and 
durations  represent  the  correct  application  of  Mr.  King's  formula, 
it  appears  to  me  impossible  to  avoid  the  conclusion  that  the  age  at 
entry,  the  age  at  exit,  and  the  duration,  can  each  be  distorted  by  a 
full  year  more  or  less,  and  this  does  not  at  all  bear  out  Mr.  Burn's 
conclusion,  that  the  ages  taken  "  coincide  throughout  with  the 
nearest  age  of  the  life." 

It  will  be  observed  that  the  deviations  in  cases  (1),  (2),  (3)  are 
complementary  to  those  in  cases  (4),  (5),  (6)  respectively,  and  that 
the  average  of  the  whole  gives  a  true  result  throughout,  assuming 
that  the  numbers  entering  of  each  class  are  respectively  equal. 

The  whole  of  the  above  remarks  apply  solely  to  cases  entering 
during  the  period  of  observation.  The  large  body  of  cases  which 
pass  through  the  commencement  of  the  period  as  "  survivors",  and 
also  those  which  pass  through  the  termination  of  the  period  as  cases 
"  existing",  are  strictly  tabulated  according  to  their  nearest  ages  at 
entry  or  exit,  with  a  maximum  deviation  of  six  months,  and  it  is 
only  the  cases  entering,  or  emerging  as  withdrawals,  during  the  period, 
that  give  rise  to  greater  deviations  either  in  the  age  at  entry,  the 
age  at  exit,  or  the  duration. 

As  regards  entrants,  also,  the  maximum  deviation  is,  when  they 
pass  into  a  new  period  of  observation  as  "  survivors",  ingeniously 
and  automaticall}',  as  it  were,  reduced  to  a  deviation  not  exceeding 
six  months.  The  method  thus,  in  many  respects,  compares  favourably 
with  the  nearest  age  method;  but  with  greater  possible  individual 
deviations  in  respect  of  the  "movement"  of  the  period.  Each 
deviation,  large  or  small,  has  a  compensatory  deviation,  with  contrary 
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sign,  and,  so  far  as  the  cases  with  such  compensating  errors  may  be 
considered  equal  in  their  number  and  incidence,  the  method  will  give, 
in  the  aggregate,  closely  accurate  results. 

The  cases  of  death  are  rather  puzzling,  because  it  is  somewhat 
difficult  to  determine  upon  the  proper  standard  of  comparison  to  be 
applied  in  testing  the  accuracy  of  the  age  at  exit.  This  may  be  done 
by  comparing  the  age  at  death  as  tabulated  ("nearest  age  to 
31  December  preceding  death")  with  either — 

(1)  The  age  at  policy-anniversary  preceding  death; 

(2)  The  age  at  31  December  preceding  death; 

(3)  The  age  at  birthday  preceding  death. 

In  the  case  of  "  survivors"  dying  within  the  period,  Mr.  King's 
method  of  dealing  with  the  age  at  death  seems  to  be  the  most  appropriate, 
and  the  standard  of  comparison  appears  in  this  case  to  be  the  true 
age  at  31  December  preceding  death,  which  gives  in  this  class  a 
maximum  deviation  of  six  months,  and  a  curtate  duration  represented 
in  calendar  years. 

In  respect  of  cases  both  entering  and  dj'ing  within  the  period, 
the  policy-anniversary  standard  (1)  seems  to  be  the  most  appropriate, 
but  in  these  cases  the  deviation  in  the  age  at  exit  may  considerably 
exceed  six  months.  It  has  also  been  pointed  out  that  in  some  cases 
the  assumed  age  at  entry  may  exceed  the  assumed  age  at  death. 
This  appears  to  arise  from  the  method  followed  in  estimating  the  age 
at  death,  which  altogether  ignores  the  policy-anniversary,  and  a 
simple  modification  of  the  method  would  seem  (if  otherwise 
admissible)  to  avoid  this  inconsistency  of  result.  If  in  this 
particular  class  of  cases  entering  and  dying  within  the  period,  we 
take  the  age  at  death  as  the  nearest  age  to  31  December  nearest  to 
the  'policy.anniversary  precedinfj  death,  the  age  at  exit,  as  assumed, 
can  never  be  less  than  the  assumed  age  at  entry,  and  the  difference  will 
always  represent  (as  it  seems  to  me  it  should  do)  the  true  curtate 
duration  of  the  policy.  Under  this  suggested  modification,  however, 
the  deviation  in  the  age  at  exit,  although  somewhat  reduced,  can  still 
exceed  six  months,  and  this  seems  to  be  unavoidable,  in  this  particular 
class,  by  any  modification  of  Mr.  King's  methods. 

An  alternative  method  would  be  to  treat  as  a  distinct  class  tlie 
eases  which  both  enter  and  emerge  (whether  by  withdrawal  or  death) 
during  the  period  of  observation ;  and  to  tabulate,  in  this  class,  the 
entrants,  at  nearest  ages  at  entry;  the  withdrawals,  at  nearest  ages  at 
exit;  and  the  deaths,  at  nearest  ages  to  the  j^olicy-anniversaries 
preceding  death.  The  deviations  in  the  respective  ages  could  then 
never  exceed  six  months;  and  the  death  eases  would  be  tabulated, 
throughout,  at  their  true  curtate  durations.  It  seems  to  be  permissible 
to  treat  these  cases  of  entry  and  exit  as  a  separate  class,  and  by 
a  distinct  method,  as  these  particular  cases  have  (as  Mr.  King  has 
pointed  out,  xxvii,  219)  to  be  separately  abstracted  and  classified,  and 
are  not  derived  directly  from  the  valuation  class-books;  and  it  is, 
moreover,  in  this  particular  class  that  the  maximum  deviations  arise. 

Upon  the  whole,  I  consider  that  the  method  is  admirably  devised 
for  the  special  purpose  intended  by  its  author,  namely,  the  investiga- 
tion  of  the  mortality  of  an  inter-valuation  period  at  ages  passed 
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through,  and  I  cordially  endorse  Mr.  Burn's  conclusion  that  it  is 
"  undoubtedly  the  best  which  has  as  yet  been  suggested  for  this 
particular  purpose." 

Tabulation  of  Endowment  Assurances. 

Mr.  Meikle,  in  his  very  interesting  remarks  in  the  course  of  the 
discussion  upon  my  recent  paper,  called  attention  (xxxiii,  201-2)  to 
some  difficulties  arising  in  the  tabulation  of  endowment  assurances,  as 
regards  the  ages  at  maturity,  and  suggested  that  policies  maturing 
at,  say,  50  years  of  age,  might,  by  certain  applications  of  the  Nearest 
Duration  Method,  be  tabulated  as  maturing  either  at  49,  50,  or  51. 
This  is  no  doubt  the  case,  but  it  will,  I  think,  be  found  to  depend 
upon  the  method  adopted  in  estimating  the  ages  at  entry,  and  if  the 
method  be  that  of  ages  next  birthday,  or  ages  last  birthday,  or 
mean  ages,  the  discrepant  results  indicated  by  Mr.  Meikle  will 
follow.  I  think  it  will,  however,  be  found  that  where  the  nearest 
age  at  entry  (Dr.  Sprague's  "commencing  age")  is  combined  with 
the  nearest  integral  duration,  the  age  at  maturity  will  in  all  cases  be 
represented  accurately  or  to  the  nearest  integer.  So  far  as  I  know, 
the  office  practice  as  regards  endowment  assurances  is  to  fix  the 
maturity  either  {a)  on  a  definite  birthday,  when  the  duration  of  the 
policy  is  fractional;  or  (b)  on  the  policy-anniversary  nearest  to,  or 
else  next  preceding,  the  selected  birthday,  when  the  duration  is  an 
integral  number  of  years.  In  the  case  (F)  it  is  evident  that  the 
deviation  of  the  age  at  maturity  (the  duration  being  integral)  will 
be  identical  with  that  of  the  age  at  entry,  and  if  the  latter  is  the 
nearest  age  at  entry,  the  age  at  maturity,  as  tabulated,  will  be  the 
nearest  age  at  maturity.  This  may  be  49  or  51  in  the  case  of  a 
policy  nominaUij  maturing  at  50,  but  only  where  the  policy  really 
matures  at  a  point  nearer  to  49  or  51  than  to  50. 

In  the  case  {a)  of  payment  on  attainment  of  a  birthday,  if  we 
assume  that  the  office  age  next  birthday  is  x  and  the  true  age  at 
entry  is  either  (a?— <^)  or  (.^'—l +  </>),  where  </>  is  a  fraction  <  tV,  we 
have  the  following  results  respectively : 

Policy  payable  on  (:r-f  ^)th  birthday. 

(1)  True  age  at  entry        (.r— <^)  or  (.r— 1  +  ^). 

(2)  Nearest  age  at  entry      (.r)      „       (.-r— 1). 

(3)  True  duration  (^  +  </))   „    (^  +  1  — <^). 

(4)  Nearest  duration  (^)       „       (^+1). 

(5)  True  age  at  maturity  (^  +  0    „       {x-\-t). 
(2)  +  (4)  =  (6)  Tabulated  age    „         (.v  +0    „      {x  + 1) . 

The  assumed  and  true  ages  at  matui'ity  will  thus  be  identical. 
The  only  case  of  possible  doubt  would  be  where  the  true  age  at 
entry  was  exactly  half-way  between  two  birthdays,  so  that  0=1;  in 
that  case,  care  would  have  to  be  taken  that,  if  the  nearest  age  at 
entry  is  written  up,  the  nearest  duration  is  written  down,  and 
vice  versa. 

I  do  not  imagine  that  Mr.  Meikle  is  referring  to  this  exceptional 
case,  but  rather  suppose  that  there  may  be  other  varieties  of  office 
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practice,  as  regards  duration  and  epoch  of  maturity,  which  are 
unknown  to  me,  but  which  his  much  larger  experience  has  brought 
under  his  notice,  and  in  which  the  discrepant  results  referred  to  may 
arise.  It  would,  however,  appear  that  where  the  assurance  matures 
either  on  a  birthday  or  on  a  policy-anniversary,  the  combination  of 
the  nearest  age  at  entry  and  the  nearest  duration  will  always  give  the 
age  at  maturity  correctly,  or  to  the  nearest  age. 

Duplicates. 

Mr.  Meikle  also  refers  to  the  fact  that,  by  the  Nearest  Duration 
Method,  cases  upon  the  same  life  may  be  recorded  as  both  "  existing" 
and  terminating  by  death.  This  arises  where  the  period  of  observation 
is  closed  on  ih.Q  liolicy-annioersari/  in  a  certain  calendar  year,  .so  that, 
in  the  case  of  two  or  more  assurances  upon  one  life,  the  assured,  if 
dying  between  the  policy-anniversaries  in  the  closing  calendar  year, 
would  appear  as  "existing"  under  some  of  the  assurances,  and  as 
"dead"  under  others. 

This  difficulty  appears,  however,  to  arise  solely  from  the  limitations 
Hxed  in  ascertaining  the  data,  and  not  from  the  particular  method  of 
tabulation  adopted. 

I  am.  Sir, 

Yours  obediently, 

THOMAS   G.  ACKLAND. 
Croydon, 

1  Jmie   1897. 


ON  THE  CALCULATIONS  OF  GEORGE  BARRETT  IN  THE 
EARLY  PART  OF  THIS  CENTURY. 

To  the  Editor  of  the  Journal  of  the  Institute  of  Actuaries. 

Sib, — Some  calculations  of  George  Barrett  have  recently  passed 
through  my  hands,  in  my  capacity  as  one  of  the  Librarians  of  the 
Institute,  containing  some  original  details  and  notes  which,  I  think, 
may  be  interesting  to  the  readers  of  our  Journal.  The  calculations 
have  been  placed  at  the  disposal  of  the  Institute  by  the  London 
Life  Association,  through  the  kindness  of  Mr.  C.  D.  Higham. 

As  is  well  known,  Barrett  introduced  the  use  of  Commutation 
Columns  into  England.  Very  little  is  known  of  him  beyond  the 
particulars  given  in  a  paper  by  De  Morgan  in  vol.  iv.  of  the  Journal. 
In  the  rough  calculations  under  notice,  by  far  the  greater  part  are 
folio  sheets,  covered  both  sides  to  the  edges  with  figures,  and  as 
the  final  values  are  alternate  with  the  subsidiary  elements  of  the 
calculations,  the  arguments  being  very  indistinct,  no  purpose  would 
be  served  in  having  the  sheets  bound  into  volumes,  as  the  Institute 
Library  already  possesses  Barrett's  Final  Tables  based  on  these 
calculations,  hereafter  referred  to. 

Barrett  was  assisted  by  his  sister  and  a  niece  in  the  work,  though 
everything  was  finally  checked  by  himself  and  initialled.  He  does 
not  appear  to  have  been  so  happy  in  a  male  helper,  as  there  is  a 
remark  at  the  foot  of  one  page — "  Note.     The  person  whom  I  got 
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"  to  finish  this  paper  made  a  blundering  job  of  it ;  he  added  instead 
"  o£  subtracting." 

Readers  of  the  Text-BooTc  will  remember  that  Barrett's  Com- 
mutation Columns,  equivalent  to  our  D  and  N  columns,  were  marked 
A  and  B,  where  Bx=2Aa..  Barrett  was  in  the  habit  of  referring  to 
them  as  Betsey  and  Nancy.  There  is  a  frequent  reference,  in  brief 
directions  to  his  assistants,  to  "Betsey's  column  and  Nancy's  first 
difference",  and  in  one  place,  "those  numbered  with  Black  are  the 
"  sum  of  the  last  addition  of  BetscA-'s,  and  will  therefore  be  a  proof 
"  of  her  additions  being  right  if  they  agree."  It  may  have  been 
that  Barrett's  sister  and  niece  were  respectively  named  Betsey  and 
Nancy,  he  naming  the  columns  after  them. 

Barrett's  great  labour  was  a  table  of  Commutation  Columns  for 
every  possible  combination  of  three  joint  lives,  according  to  the 
Swedish  Table  of  Observations  (lives  in  general)  at  4  per-cent. 

The  rough  calculations  present  an  enormous  mass  of  figures  on 
rough  paper,  evidently  ruled  by  Barrett  himself.  The  logs  of  the 
values  of  the  A  column  are  formed  by  the  method  described  in  the 
appendix  to  the  second  volume  of  Baily's  work  on  Annuities,  p.  42. 
The  logarithms  were  then  transferred  to  a  second  set  of  sheets  in 
the  same  order,  and  the  antilogs  entered  under  each  value. 

The  second  set  occupies  410  folios  foolscap. 

There  are  some  dates  on  this  batch,  the  first  being,  "  The  first 
prime  was  finished  by  me  14th  Oct.  1802,  G.  Baeeett."  The  first 
prime  being  all  the  combinations  of  ages  having  differences  0  to  n, 
where  n  had  everv  value  from  0  to  95.  On  the  last  folio  is  written — ■ 
"  Finis,  G.B.  Witness,  Mrs.  Purser,  July  29  1804."  With  the 
very  human  addition,  '' When  clock  struck  6  in  the  evening";  also, 
"  Finished  transcribing  the  papers,  Nov.  oth  1804,  G.  Baeeett. 
"  Finished  re-examining  the  papers,  June  11th  1806. 

"  Axx-Nall  Baeeett, 
"  George  Baeeett." 

lieferring  in  the  list  of  tables  to  the  table  for  three  joint  lives, 
Barrett  says  "although  computed  at  a  rate  of  interest  4  per-cent,  it 
"  can  easily  be  made  applicable  to  one  of  3  or  5  per-cent  by  a 
"  method  of  employing  it,  which  is  well  known  to  those  conversant 
"  with  the  subject."  A  reliable  method  of  easily  making  this 
transition  would  be  a  boon  to  Actuaries,  but  it  does  not  appear  that 
Barrett  had  in  vieAV  any  very  exact  method,  for  one  of  the  Offices 
(the  Provident),  in  answering  his  appeal  for  subscriptions,  remarks 
that  the  approximation  from  his  4  per-cent  Joint-Life  Table  to 
Northampton  3  per-cent,  would  be  no  more  accurate  than  the 
methods  in  general  use.  It  was  a  great  jnty  that  the  Swedish 
Observations  were  used  for  this  Table.  Had  the  Northampton  Table 
been  used,  the  support  offered  by  the  Life  Oflices  Avould,  undoubtedly, 
have  been  much  greater. 

In  Baily's  paper  there  is  a  description  of  Barrett's  device  for 
forming  the  A  column  by  means  of  movable  slips  having  the  values  of 
\bx  and  X(l  +  0'*  written  on  them.  Barrett  calls  them  rods,  and 
there  are  the  two  bundles  which  he  brought  up  to  London  to  show  to 
Baily.  It  does  not  appear  that  he  used  this  system  very  extensively, 
as  there  is  a  note  on  one  folio  that  he  gave  up  the  idea  of  using  the 
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rods  (on  that  particular  table)  as  the  resulting  values  were  not  so 
easily  cheeked  as  when  the  table  was  formed  in  the  usual  manner. 
There  are  no  papers  which  show  that  he  used  them  for  the  three  life 
table  for  which  they  were  described  as  being  specially  applicable. 

Barrett  was  very  anxious  to  have  the  table  so  laboriously 
constructed,  printed.  It  was  out  of  the  question  for  him  to  publish 
them  at  his  own  risk,  and  his  attempt  to  get  them  pubHshed  by 
subscription  failed.  He  was  never  able  to  obtain  enough  names  to 
warrant  the  commencement  of  the  work  of  printing,  and  he  refused 
Bailv's  suggestion  to  print  part  only  of  the  tables. 

The  original  draft  of  his  prospectus  is  here  ^^•ith  a  blank  dedication. 
afterwards  filled  in  with  the  name  of  Lord  Egremont,  in  whose 
service  Barrett  was  a  sort  of  steward. 

This  draft  contains  a  paragraph  stating  his  intention  that  '"the 
"  whole  of  them  will,  after  the  printing  is  completed,  be  deposited  in 
"  some  public  Institution  in  the  Metropolis,  not  only  for  the  benefit 
"  of  those  who  may  be  disposed  to  pursue  the  enquiry  further,  but 
"  like^vise  for  the  purpose  of  correcting  any  error  that  may  inadvertently 
"  have  occurred  in  the  printing.  A  similar  method  has  been  adopted 
"  with  respect  to  some  tables  of  logarithms,  and  is  particularly 
"  desirable  in  all  large  works  of  this  kind." 

Barrett,  however,  changed  his  mind  as  to  the  desirability  of 
letting  his  manuscript  go,  and  the  paragraph  did  not  appear  in  the 
prospectus  as  printed.  The  number  of  guineas  the  work  was  to  cost 
is  left  blank  in  the  draft. 

Together  with  the  draft  of  the  prospectus  are  several  sheets  of 
solutions  of  various  problems  in  life  contingencies,  intended  to 
accompany  the  tables.  There  is  an  outline  of  a  method  for  tabulating 
the  data  for  forming  a  life  table.  The  schedule  shown  is  identical  in 
form  with  one  used  by  Mr.  "SVoolhouse  for  the  Seventeen  Offices 
Experience.  The  tables,  as  transcribed  ready  for  printing,  were 
bound  up  into  six  thick  folio  volumes,  '"handsomely  bound'",  says 
Barrett.  These  volumes  were  presented  to  the  Institute  some  time 
ago,  also  by  the  London  Life  Association. 

Mr.  Higham  informs  me  that  the  Tables  were  purchased  by 
the  London  Life  Association  on  6  July  1827,  from  ]Mr.  Charles 
Babbage,  for  £150,  probably  for  reasons  of  public  spirit.  Mr.  Babbage 
to  be  allowed  copies  of  De  Parcieux's  Tables  for  scientific  purposes, 
but  in  case  Mr.  Babbage  should  connect  himself  with  any  Life 
Assurance  Society,  and  be  desirous  of  applying  such  Tables  to  the 
use  of  that  Office,  Mr.  Babbage  to  pay  to  the  Society  the  sum  of  £50 
for  the  privilege  of  doing  so. 

I  am,  Sir, 

Your  obedient  Servant, 

FREDERICK  SCHOOLING. 

Prudential  Assurance  Company, 
21  January  1897. 
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The  Diamond  Jubilee. 
Address    to    Her   Majesty   Queen   Victoria^    on    the 

COMPLETION    OF    THE     SIXTIETH    YeAR    OF    HER    ReIGN. 

^ 


HE  Editor  has  been  good  enough  to  suggest  that  a  few  words 


T 

of  Preface  might  fitly  introduce  the  appended  Reprint  of  the 
Address  presented  by  the  Institute  to  the  Queen. 

A  suggestion  may  obviously  travel  through  the  entire  gamut 
of  appeal  according  to  the  position  of  its  author  and  the  nature 
of  its  subject,  and,  upon  both  grounds,  I  feel  that  the  gentle  hint 
of  the  Editor  amounts  virtually  to  a  command. 

With  respect  to  the  Lady  whom  we  addressed,  the  most 
deftly  finished  language  would  prove  intrusive  and  ineffective 
compared  with  the  intrinsic  worth  of  the  occasion;  and,  indeed, 
our  feelings  upon  the  subject  find  their  most  appropriate  utterance 
in  Thomson's  simple,  and  therefore  adequate,  line — 

"  Come,  then,  expressive  Silence, 
Muse  Her  praise." 

It  is  of  deep  interest,  it  may  be  passingly  observed,  to  compare 
the  authentic  portraiture  of  the  Elizabethan  Reign,  which  Bishop 
Creighton  has  luminously  presented  in  a  recent  volume,  with  the 
finer  features  and  larger  accomplishments  of  the  Victorian  Era. 

With  regard  to  the  Body  from  which  the  Address  emanated, 
the  Institute  is  obviously  a  product  of  that  large-minded  and 
intellectual  development,  in  closest  union  with  social  progress, 
which  has  eminently  characterized  Her  Majesty's  Reign.  And, 
not  for  the  purpose  of  exalting  our  position,  but  essentially  with 
the  object  of  indicating,  in  a  specific  instance,  one  of  the  Scientific 
and  Social  exhibitions  of  the  character  of  Her  Administration,  we 
may  justly  point  to  the  Institute  of  Actuaries  as  amply  expressing, 
in  its  sphere,  the  constraining  purport  of  Her  Rule  in  the 
serviceable  application  of  Scientific  Method  to  an  important 
series  of  Social  facts,  and  in  the  establishment,  on  this  basis,  of 
a  national  and  enlightened  System  of  Assurance,  destined  more 
and  more  minutely  to  realize  Her  Majesty's  Ideal  in  the  Social 
advancement  of  Her  Kingdom, 

T.  E.   YOUNG. 
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TO  THE  QUEEN'S  MOST  EXCELLENT  MAJESTY. 

May  it  please  your  Majesty, 

"We,  the  Presidext,  Couxcil,  axd  ^Members  of  the 
IxsTiTUTE  OF  ACTUARIES,  Incorporated  by  your  Royal  Charter, 
beg  leave  humbly  to  approach  your  Majesty  with  our  most 
respectful  and  hearty  congratulations  on  the  auspicious  occasion 

of   THE    COMPLETIOX   OF   THE   SIXTIETH  YEAR   OF    YOUR   MaJESTY's 
PROSPEROUS    AXD    BEXEFICEXT    REIGX. 

In  common  with  the  rest  of  your  Majesty's  subjects,  we 
recognize  with  profound  satisfaction  the  growth,  during  the  last 
sixty  years,  of  National  greatness  and  all  that  tends  to  the 
consolidation  of  Empire ;  and  we  may  be  permitted  to  express 
the  confident  belief  that  nothing  in  the  history  of  your  Majesty's 
reign  will  be  more  memorable,  or  be  found  to  have  done  more  to 
strengthen  the  State,  than  the  progress  which,  under  your 
Majesty's  fostering  care,  has  been  made  in  the  development  of 
Institutions  tending  to  create  and  encourage  provident  habits. 
Among  these  are  included  Savings  Banks,  Building  Societies, 
and  the  various  forms  of  co-operation  by  aid  of  which  small 
means  are  accumulated  or  economized ;  Friendly  Societies  pro- 
viding against  sickness  and  the  wants  of  old  age,  with  their  wide- 
reaching  ramifications  and  subtle  influences  for  good ;  and,  lastly, 
those  more  prominent  and,  in  respect  of  their  magnitude,  more  im- 
portant Institutions — the  LifeAssurance  Societies  of  the  Kingdom — 
the  guidance  of  which  is  our  special  privilege  and  concern. 

In  the  grant  to  the  Institute  of  Actuaries  of  a  Royal  Charter 
in  the  year  1884,  by  the  terms  of  which  there  is  confided  to  us 
the  duty  of  extending  and  improving  the  data  and  methods  of 
actuarial  science,  we  gratefully  acknowledge  the  increased  dignity 
which  has  been  bestowed  on  our  profession,  and  we  rejoice  in  this 
further  proof  of  the  anxious  solicitude  which  your  ^lajesty  has 
ever  shown,  not  onlv  for  the  extension  and  development,  but  also 
for  the  wise  direction  on  sound  principles,  of  Provident  Institu- 
tions calculated  to  promote  the  welfare  of  your  people. 

And,  finally,  we  humbly  pray  that  your  Majesty's  reign  may 
be  continued,  to  the  great  advantage  and  happiness  of  your 
Majesty's  loyal  subjects. 

Given  under  the  Common  Seal  of  the  said  Institute, 
T.   E.   YOUNG,  President. 
FRANK    B.   ^VYATT,)   Honorary 
A.    F.   BURRIDGE,      )  Secretaries. 
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JOURNAL  OF  THE  INSTITUTE  OP  ACTUARIES.    Medium  8vo.; 

in  cloth  boards.  Vol.  XXXIII,  Part  IV,  just  published.  Continued  in 
Quarterly  Parts,  2s.  Qd. 

Index  to  First  Twenty  Vols,  of  the  above.    Medium  8vo.,  paper  cover, 

2s.  M. 
Index  to  Vols.  XXI  to  XXX  of  the  ahove.     Medium  8vo.,  paper  cover, 
2s.  Qd. 

MORTALITY  EXPERIENCE  OF  LIFE  ASSURANCE  COMPANIES, 

collected  by  the  Institute  of  Actuaries.  282  pp..  Demy  8vo.  (A  copy 
of  this  work  may  sometimes  be  obtained  by  advertising  for  it.) 

TABLES  deduced  from  the  MORTALITY  EXPERIENCE  of  Life 

Assurance  Companies,  as  collected  and  arranged  by  the  Institute 
OF  Actuaries  of  Great  Britain  and  Ireland;  with  an  Introduction 
Explanatory  of  the  Construction  and  Application  of  the  Tables,  and  an 
Appendix  containing  a  complete  System  of  Notation  for  Life  Contin- 
gencies.    357  pp..  Medium  8vo.,  half -calf,  2\s. 

THE  INSTITUTE  OF  ACTUARIES'  TEXT-BOOK  of  the  Principles 
of  Interest  (including  Annuities-Certain),  Life  Annuities,  and 
Assurances,  and  their  Practical  Application.    Part  I.  Interest 

(including  Annuities-Certain).  By  W,  Sutton,  M.A.  192  pp..  Medium 
Svo.,  half-calf.     Price  10*.  Qd. 

THE  INSTITUTE  OF  ACTUARIES'  TEXT-BOOK  of  the  Principles 
of  Interest,  Life  Annuities,  and  Assurances,  and  their  Practical 

Application.     Part  II.  Life  Contingencies  (including  Life  Annuities 
and  Assurances).     By  George  King,  F.I. A.     554  pp..  Medium  8vo,  half- 
calf.     Price  31s.  Qd. 
LOGARITHM  and  ANTI-LOGARITHM  CARD,  to  Four  Places.  Price  is. 

JOINT-LIFE  ANNUITY  TABLES  FOR  LIVES  OF  BOTH  SEXES, 
and  also  Single-Life  Annuity  Tables  and  Auxiliary  Tables 
for  the  Calculation  of  Deferred  Life  Annuities  and  Contingent 

Assurances;  deduced  from  the  Mortality  Experience  of  Government 
Life  Annuitants  between  1808  and  1875,  according  to  the  Report  of  1883 
of  Alexander  John  Finlaison,  of  21,  3,  and  3|  per-cent  per  annum. 
115  pp..  Medium  8vo.     Price  10s.  6d. 

SELECT  LIFE  TABLES  deduced  from  the  Institute  of  Actuaries' 
Experience  (Healthy  Males),  with  Commutation  Columns  and  Monetary 
Values  at  2J,  3,  3^,  and  4  per-cent  Interest.  By  T.  B.  Sprague,  M.A., 
LL.D.     169  pp..  Medium  Svo.     Price  21s. 

FRIENDLY  SOCIETIES  (Messenger  Prize  Essay).  By  G.  F.  Hardy, 
F.I. A.     97  pp.,  paper  covers.     Price  Is. 


Copies  of  the  above  Works  may  be  had,  by  Members  of  the  Institute,  at 
reduced  price,  on  application  to  the  Assistant  Secretary,  Staple  Inn,  W.C, 
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On  Lost  Policies,  Certified  Copy  Policies,  Certificates  of  Title, 
Possession  of  a  Policy,  Notice,  Bankruptcy,  and  some  other 
practical  considerations  ivith  regard  to  the  titles  to  Policies. 
By  T.  B.  Sprague,  M.A.,  LL.D.,  Manager  of  the  Scottish 
Equitable  Life  Assurance  Society. 

[Eead  before  the  Institute,  2G  April  1897.] 


Lost  Policies. 


3_  ±  HE  subject  of  lost  policies  is  one  that  is  constantly 
coming  before  Life  Insurance  Companies  in  different 
waySj  and  it  is  one  regarding  whicli  it  seems  very  desirable 
that  they  should  all  act  on  the  same  principles.  At  present, 
however,  I  believe  there  is  a  good  deal  of  diversity  of  practice; 
and  I  think  it  may  therefore  be  useful  if  I  submit  to  my 
professional  brethren  the  conclusions  to  which  I  have  been  led 
by  my  business  experience  and  careful  consideration  of  the  various 
points  involved. 

I  will  first  consider  what  should  be  done  in  the  case  of  a 
policy  which  has  become  a  claim  by  the  death  of  the  assured ; 
when  his  executors  claim  payment,  but  cannot  produce  the  policy, 
or  give  any  satisfactory  explanation  of  its  absence,  and  the  Office 
has  received  no  notice  of  any  dealing  with  the  policy.  It  may,  I 
think,  be  inferred  from  the  judicial  decisions  relating  to  policies 
and  other  documents,  that  possession  of  a  policy  is  not  essential 
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for  the  purpose  of  establishing  a  title  to  it;  and  if  there  is  no 
reason  for  suspecting  that  the  policy  is  held  by  some  person  who 
has  not  given  notice  to  the  Office,  it  is  clear  that  the  claim  must 
be  paid,  under  proper  precautions.  The  Office  should  have  a 
statement  by  the  executors,  that  a  thorough  search  has  been  made 
for  the  policy,  and  that  they  are  not  aware  of  any  dealings  with  it 
by  the  assured;  and  the  claim  should  not  be  paid  until  after  the 
lapse  of  a  reasonable  time,  so  as  to  afford  an  opportunity  to  any 
unknown  holder  of  the  policy,  to  come  forward  and  claim 
payment.  In  particular,  if  by  the  terms  of  the  policy  the  claim 
was  made  payable  at  a  certain  date,  for  instance,  three  or  six 
months  after  the  death  of  the  assured,  or  after  evidence  has  been 
produced  of  the  death;  and,  by  a  regulation  of  the  Office, 
adopted  since  the  issue  of  the  policy,  the  claim  is  made  payable 
at  an  earlier  date;  then  it  will  be  prudent  for  the  Office  to  delay 
payment  until  the  date  mentioned  in  the  policy.  Lastly,  the 
Office  may  fairly  insist  on  having  an  indemnity  embodied  in  the 
discharge  of  the  policy,  against  all  losses,  expenses,  claims,  and 
demands,  which  it  may  incur  or  sustain,  under  or  by  virtue  of 
the  policy,  or  in  consequence  of  its  non-production;  and  this 
indemnity  should  bear  a  6d.  stamp.  If  it  should  afterwards  turn 
out  that  the  assured  had  assigned  the  policy  to  some  person  who 
had  not  given  notice  to  the  Office,  such  assignee  would  have  no 
claim  against  the  Office,  but  would  be  entitled  to  claim  payment 
from  the  executors  out  of  the  estate  of  the  assured.  The  Office 
might  be  put  to  some  expense ;  but  if  they  have  a  proper 
indemnity,  they  can  claim  repayment  of  such  expense  from  the 
executors. 

It  more  frequently  happens  that  the  loss  (or  destruction)  of 
the  policy  is  made  known  to  the  Office  in  the  lifetime  of  the 
assured,  either  upon  the  occasion  of  his  asking  the  Office  to  make 
a  payment  in  respect  of  the  policy,  or  in  consequence  of  his  asking 
for  a  duplicate  policy.  If,  when  he  applies  for  a  payment  of  any 
kind — for  a  loan  on  security  of  the  policy,  or  for  the  cash  value 
of  a  bonus  addition,  or  for  the  surrender  value — he  cannot 
produce  the  policy,  his  title  is  defective;  and  the  question  arises 
how  the  defect  is  to  be  cured.  I  believe  that,  in  the  circumstances 
supposed,  some  Offices  would  absolutely  refuse  to  grant  the  assured 
a  loan;  but  this,  I  think,  is  carrying  caution  too  far,  and  is  not 
fair  to  a  man  who  gives  a  satisfactory  explanation  of  the  absence 
of  his  policy.  In  such  a  case,  the  Office  should,  I  think,  not 
consider  simply  how  it  may  avoid  all  risk,  but  should  take  pains 
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to  ascertain  exactly  what  is  the  risk  it  will  run^  and  how  this 
may  be  satisfactorily  met.  I  am  not  able  to  say  how  the  appli- 
cation for  payment  of  a  bonus  in  cash  is  generally  dealt  with; 
but  when  an  assured  wishes  to  receive  the  sm-render  value  of  a 
policy  which  is  said  to  be  lost  or  destroyed,  I  believe  it  is  not  at 
all  uncommon  to  delay  payment,  until  the  policy  has  become 
forfeited  by  non-payment  of  the  premium,  and  then  to  make  a 
so-called  ex  gratia  payment  to  the  assured.  I  doubt  whether  this 
precaution  was  ever  of  much  real  use,  except  so  far  as  it  allows 
time  for  any  unkno-mi  assignee  of  the  policy  to  come  forward  and 
give  notice  of  his  claim,  by  paying  the  premium,  or  other^'ise. 
However  this  may  be,  the  Xon-forfeiture  Regulations  which  are 
now  so  common,  must  have  greatly  lessened  the  value  of  the 
pi'ccaution;  and  it  is,  of  course^  absolutely  useless  in  the  case 
of  an  Office  which  states  in  its  prospectus,  that  the  fact  of  the 
policy  becoming  void  by  non-payment  of  the  premium,  does  not 
involve  the  forfeiture  of  the  surrender  value;  because  in  this 
case,  no  ex  gratia  payment  can  be  made,  but  the  surrender  value 
must  be  paid  to  the  person  legally  entitled  to  it. 

It  seems  to  be  unnecessary  to  make  any  distinction  between 
the  three  cases  above  mentioned;  and  whether  the  assured  applies 
for  a  loan,  or  a  cash  bonus,  or  a  surrender  value,  he  may,  I  think, 
be  recognized  as  the  owner  of  the  policy,  and  the  desired  payment 
made  to  him,  if  the  Office  has  received  no  notice  of  anv  dealing 
with  the  pohcy,  and  is  satisfied  with  his  statements.  The  Office 
is  clearly  entitled  to  have  formal  evidence,  by  Statutory  Declaration 
or  otherwise,  of  the  circumstances  under  which  the  loss  or 
destruction  of  the  policy  took  place,  and  of  the  searches  which  have 
been  made  for  it;  also  satisfactory  evidence  that  the  assured  has 
not  assigned  the  policy  or  dealt  with  it  in  any  way.  It  is  also 
entitled  to  an  indemnity  ;  and  its  solicitor^'s  charges  in  connection 
with  the  preparation  of  the  declaration  and  the  indemnity,  should 
be  paid  by  the  assured  and  not  by  the  Office.  The  only  risk 
which  the  Office  will  run,  is  that  the  policy  may  have  been 
handed,  either  w4th  or  without  an  assignment,  or  memorandum 
of  deposit,  to  a  person  who  has  not  given  notice  to  the  Office.  In 
such  a  case,  the  holder  of  the  pohcy  has  been  guilty  of  negligence 
in  not  giving  notice;  and  if  the  Office  has  not  been  guilty  of 
any  negligence,  but  has  taken  every  proper  precaution  that 
prudence  suggests,  then  the  title  of  the  Office  will  be  preferred 
to  that  of  the  holder  of  the  policy;  and  the  payment  it  has  made 
will  be  held  to  be  valid,  as  asainst  him. 
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Whether  the  Office  is  asked  to  make  a  cash  payment  or  not, 
any  application  for  the  issue  of  a  duplicate  policy  should,  in 
general,  be  absolutely  refused.  Whatever  evidence  of  the  loss, 
or  destruction,  of  a  policy  is  given,  it  is  generally  still  possible 
that  it  may  have  been  dealt  with  in  some  way,  without  notice 
having  been  given  to  the  Office;  and  most  awkward  questions 
might  arise,  and  the  Office  might  be  involved  in  serious  respon- 
sibility, if  there  were  two  policies,  the  original  and  the  duplicate, 
in  the  hands  of  different  parties.  I  am  therefore  of  opinion 
that  it  is  only  in  very  rare  and  exceptional  cases  that  a  duplicate 
policy  should  be  issued ;  for  instance,  if  the  policy  has  been 
lost  through  no  fault  of  the  assured,  or  his  agent.  Two  cases  of 
this  kind  have  occurred  in  the  course  of  my  business  experience. 
On  one  occasion,  the  assured  stated  that  he  had  never  received 
his  policy ;  and  after  waiting  several  months  to  see  if  it  could 
be  traced,  we  were  finally  satisfied  that  it  had  never  reached  him, 
but  must  have  been  lost  through  the  negligence  of  some  person 
in  the  employment  of  the  Office.  In  the  other  case,  we  were 
satisfied  that  the  policy  had  been  lost  while  in  the  custody  of  the 
Office.  There  are  a  few  other  cases  in  which  an  Office  might, 
with  perfect  safety,  issue  a  duplicate  policy ;  for  instance,  when 
a  policy  has  been  partially  destroyed  by  fire  or  otherwise,  and  the 
fragments  are  produced  and  given  up.  But  it  is  very  seldom 
that  conclusive  proof  of  the  destruction  of  the  policy  can  be 
given  ;  and  even  then,  the  preferable  course  appears  to  be  to 
issue  a  certified  copy,  with  a  memorandum  written  on  it,  stating 
the  facts  relating  to  the  destruction  of  the  original.  In  such  a  case, 
the  certified  copy  will  answer  all  the  purposes  of  the  original 
policy.  In  the  more  common  case,  where  a  policy  is  said  to  be 
lost,  it  sometimes  happens — perhaps  more  often  than  not — that 
the  policy  is  subsequently  found,  on  a  more  thorough  search 
being  made  for  it.  This  happened  lately  in  my  own  Office, 
shortly  after  the  assured,  and  the  assignee  of  a  policy,  had  made 
a  statutory  declaration  that  both  policy  and  assignment  had 
been  inadvertently  burnt  with  other  papers.  In  another  case,  the 
assured  made  a  declaration  that  his  policy  was  lost,  and  that  he 
could  not  find  it,  although  he  had  made  careful  search ;  but  on 
his  death  his  widow  found  the  policy,  and  wrote  to  enquire  if  it 
was  still  in  force. 

Certiaed  Copy  '^^^^  Same  objcctious  do  not,  in  my  opinion,  apply  to 

Policies.       ^i^g  issue  of  a  certified  copy  of  a  policy  under  proper 

conditions ;  and  I  will  now  consider  what  those  conditions  should 
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be.  I  believe  it  is  (or  was)  the  custom  of  a  good  many  Offices,  to 
regard  the  issue  of  a  certified  copy  as  practically  equivalent  to 
the  issue  of  a  duplicate  policy.  They  only  issue  such  a  copy  after 
full  enquiry,  and  after  the  assured  has  made  a  statutory  declara- 
tion; setting  forth  to  their  satisfaction  all  the  circumstances 
relating  to  the  loss  of  the  policy,  and  the  searches  that  have  been 
made  for  it;  and  containing  a  statement  that  the  assured  has  not 
dealt  with  his  policy  in  any  way.  "When  a  certified  copy  has 
been  issued  in  these  circumstances,  the  assured  will  naturally 
assume  that,  having  done  all  that  he  was  called  upon  to  do,  he 
has  fully  satisfied  the  Office,  and  that  he  and  his  representatives 
will  never  be  required  to  do  anything  more  to  account  for  the 
non-production  of  the  policy.  On  the  other  hand,  the  Office 
would,  I  think,  find  it  very  difficult  to  re-open  the  question, 
and  call  for  further  explanation,  or  even  for  an  indemnity,  when 
asked  at  a  future  time  to  make  a  payment  in  respect  of  the  policy. 
If  it  is  desired  to  prevent  the  asssured  from  making  such 
assumption,  and  to  reserve  the  rights  of  the  Office,  a  memorandum 
might  be  written  on  the  copy  policy,  stating  the  circumstances 
under  which  it  was  issued;  and  a  copy  of  the  statutory  declaration 
attached  ;  so  that  any  person  into  whose  hands  the  policy  may 
come,  will  know  exactly  what  the  Office  has  done  to  satisfy  itself. 
I  am  not,  however,  satisfied  that  this  would  so  reserve  the  rights 
of  the  Office  as  to  enable  it  at  a  future  time  to  call  for  further 
evidence,  or  for  an  indemnity  ;  and  I  will  now  describe  what  I 
consider  to  be  a  preferable  course  of  procedure.  The  mere  issue 
of  a  certified  copy  of  a  policy  does  not,  by  itself,  confer  on  the 
assured  any  right  that  he  did  not  possess  previously,  or  alter  in 
any  way  the  responsibility  of  the  Office.  Suppose,  for  instance, 
that  the  assured,  not  having  his  policy  in  his  possession,  wishes 
to  have  a  certified  copy  of  it,  to  place  with  other  important 
documents,  so  as  to  show  the  exact  terms  and  conditions  on 
which  his  life  is  insured.  The  policy  itself  may,  perhaps,  be 
deposited  with  the  Office,  or  assigned  to  a  creditor,  in  security  of  a 
loan;  or  it  may  be  held  by  the  trustees  of  a  marriage  settlement; 
and  in  each  of  these  cases  a  certified  copy  may  be  issued  without 
any  other  fomiality  than  a  letter  from  the  assured,  stating  his 
reason  for  wishing  to  have  a  copy  of  his  policy.  In  order, 
however,  to  prevent  any  misunderstanding,  or  any  improper  use 
being  made  of  the  copy,  it  will  be  prudent  for  the  Office  to  place 
a  memorandum  on  it  to  the  following  efiect : — "  The  possession  of 
^^this  copy  policy  confers  no  rights  on  the  assured  or  any  other 
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"  liolder  of  it."  The  copy  should  state  what  stamp  the  original 
bears,  and  should  itself  bear  a  Is.  stamp  ;  as  otherwise  it  will  not 
be  available  for  any  purpose  whatever;  see  the  Stamp  Act,  1891, 
§14  (4).  If  the  original  policy  is  stated  to  be  lost,  but  the 
assured  has  no  present  intention  of  dealing  with  it,  and  does  not 
ask  to  be  recognized  as  the  owner  of  it,  precisely  the  same  course 
may  be  followed;  the  only  difference  being  that  the  assured 
should  be  asked  to  state  fully  in  writing  the  particulars  of  the 
supposed  loss,  and  of  the  searches  that  have  been  made  for  the 
policy ;  and  when  this  is  done,  a  certified  copy,  bearing  the  above- 
mentioned  memorandum,  may  be  issued  without  more  ado. 

It  seems  proper  to  charge  an  Office  fee,  say  5s.,  for  the  issue  of 
a  copy  policy ;  and  whenever  the  Office  grants  a  loan  on  security 
of  a  lost  policy,  or  pays  a  cash  bonus,  as  above  described,  it  will 
be  proper  to  issue  a  copy  policy,  if  this  has  not  already  been  done; 
such  copy  being  held  by  the  Office  in  the  former  case,  and  by 
the  assured  in  the  latter  after  the  surrender  of  the  bonus  has 
been  endorsed  on  it. 

Such  a  copy  will,  of  course,  not  take  the  place  of  the 
original;  and  a  difficulty  will  generally  arise  if  the  assured  wishes 
to  sell  his  policy,  or  to  obtain  a  loan  on  security  of  it  from  his 
bankers  or  others.  What,  then,  should  be  done  when  the  assured, 
not  being  satisfied  with  a  certified  copy  of  his  policy,  and  having 
been  refused  a  duplicate  policy,  wishes  the  Office  to  give  him  a 
document  which  will  satisfy  third  parties  as  to  his  title  ?  This 
raises  the  general  question  of  certificates  of  title. 
Csrtifioates  ^^^  general,  a  Life  Office  will  not  investigate  the  title 
of  Title.  j-(^  ^  policy  which  it  has  issued,  until  it  is  called  upon 

to  make  some  payment  in  respect  of  it.  When  the  holder  of  a 
policy  which  has  been  dealt  with,  applies  to  the  Office  for  a  loan 
on  security  of  it,  or  for  a  cash  bonus,  it  becomes  necessary  to 
investigate  his  title ;  and  if  this  is  found  satisfactory,  the  loan  is 
granted,  or  the  cash  bonus  paid  to  him ;  the  only  difi"ereuce  in 
practice  being,  that  in  the  latter  case  the  Office  pays  the  expense 
of  investigating  the  title,  but  in  the  former  the  holder  of  the 
policy  is  required  to  pay  such  expense.  In  neither  case  is  it 
usual  to  give  the  policyholder  any  certificate  that  his  title  is  in 
order ;  and  if  he  wishes  to  assign  his  policy  to  a  third  party,  a 
fresh  investigation  of  title  becomes  necessary.  In  these  circum- 
stances, it  seems  to  me  very  reasonable  that  the  policyholder 
should  wish  the  Office  to  give  him  a  certificate,  stating  that  they 
have  investigated  his  title  and  found  it  satisfactory ;  and  I  can 
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see  no  good  reason  why  the  Office  should  refuse  to  do  so.  I 
have,  however,  found  lawyers  to  be  generally  very  reluctant  to 
adopt  a  new  idea  of  this  kind  ;  they  fear  that  the  Office  might 
run  some  risk  by  granting  such  a  certificate,  but  I  have  never 
found  them  able  to  say  exactly  wherein  the  risk  consists.  I 
accordingly  recommended  my  Directors  to  adopt  the  system  ot 
granting  certificates  of  tide  ;  and  after  full  consideration,  they 
resolved  to  do  so,  and  the  system  has  now  been  in  operation  for 
several  years,  without  our  having  seen  any  reason  to  regret  its 
adoption.  The  title  is  investigated  by  our  Solicitor,  of  course  at 
the  expense  of  the  assured  or  other  claimant ;  and  if  found 
satisfactory,  a  certificate  of  title  is  issued.  The  wording  of  the 
certificate  varies  according  to  the  special  circumstances  of  each 
case,  but  the  following  may  be  taken  as  a  specimen  : — 

•'•  Policy ,  on  the  Life  of  X.  B. 

"  Whereas  C.  D.  has  claimed  to  be  absolutely  entitled  to  the 
"  above  mentioned  policy,  and  has  deposited  with  the  Society  the 
"  Documents  relating  to  the  title  to  such  policy  which  are 
"  included  in  the  schedule  hereunder  written ;  and  whereas  the 
"  Directors  of  the  Society  have  not  received  notice  of  any  dealing 
"  with  the  said  polic}',  except  by  the  documents  aforesaid  ;  now  I 
"  hereby  certify  that  the  said  Directors  are  satisfied  that  the  said 
"  C.  D.  is  at  present  the  absolute  owner  of  the  said  policy." 

If  it  is  the  practice  of  an  Office  to  grant  certificates  of  title  in 
the  circumstances  above  described,  there  seems  to  be  no  good 
reason  why  it  should  not  also  grant  a  certificate  of  title,  when  a 
policy  has  been  lost  or  destroyed,  and  the  Office  has  satisfied 
itself  as  to  the  title  of  the  assured.  In  this  case,  the  certificate 
may  be  in  the  following  form  : — 

'•'  Policy    ,  on  the  Life  of  X.  B." 

"  Whereas  A.  B.,  who  effected  with  the     =^     *     ^     =*==*=     * 
"  Life  Assurance  Society  a  policy  on  his  own  life  Xo. 
"  and  dated  for  the  sum  of 

"  pounds,  alleges  that  the  said  policy  has  been  lost  by  him,  and 
•'•'  has  fui-nished  to  the  said  Society  a  statutory  declaration 
"  accounting  for  such  loss  to  the  satisfaction  of  the  Society ; 
"  And  whereas  the  Society  has  received  no  notice  of  any  dealing 
"  with  the  said  policy ;  Now  it  is  hereby  certified  that  no 
"  objection  to  the  title  to  the  said  policy  by  reason  of  its  non- 
"  production,   will   at  any  time   be  made  by   the   said   Society; 
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"^  provided  always  that  this  certificate  is  given  without  prejudice 
''  to  the  right  of  the  Society  to  demand  and  obtain  an  indemnity 
"  in  respect  of  such  non-production,  before  paying  any  moneys 
"  on  foot  of  the  said  policy/^ 

Even  if  the  Office  is  not  in  the  habit  of  granting  certificates 
of  title  in  other  cases,  it  may  still  be  willing  to  grant  a  certificate 
such  as  the  above  in  the  case  of  a  lost  policy. 

After  the  issue  of  a  certificate  of  this  kind,  the  Office  could 
not  object  to  the  title  of  the  assured  or  a  subsequent  assignee,  on 
the  ground  of  the  non-production  of  the  policy;  but  it  could 
still  object  on  any  other  ground:  and  if  it  should  be  subsequently 
ascertained  that  the  assured  had  made  a  false  declaration,  and 
that  the  policy,  instead  of  being  lost,  was  in  the  possession  of  an 
assignee  or  depositee,  the  Office  may  object  to  the  title  of  the 
assured  or  the  subsequent  assignee,  on  the  ground  that  it  had 
received  notice  of  a  dealing  with  the  policy;  and  then  proceed  to 
investigate  the  competing  claims  in  the  usual  way. 
Possession  of  The  abovc  remarks  will,  I  think,  sufficiently  indicate 
a  PoUcy.  ^Ij^  principles  upon  which  we  should  act,  when  we 
are  asked,  either  by  the  assured,  or  by  an  assignee,  to  make  a 
payment  in  respect  of  a  missing  policy,  or  to  grant  a  duplicate 
policy;  but  my  subject  naturally  leads  me  to  consider  some  other 
points.  For  instance,  what  rights  does  the  possession  of  a  policy 
confer  on  a  person  who  has  not  a  regular  title  to  it?  and  what 
course  should  the  Office  take,  when,  the  assured  being  dead,  it 
has  notice  that  the  policy  is  held  by  a  person  who  declines  to 
part  with  it,  but  is  not  in  a  position  to  give  a  discharge  for  the 
policy  money? 

Case  1. — If  a  man  on  his  death-bed,  wishing  to  bequeath  to 
a  friend  or  relative,  the  money  that  will  be  payable  under  a  policy, 
hands  the  policy  to  him ;  this  will  not  be  sufficient  to  give  such 
person  any  interest  in  the  policy,  and  the  executors  of  the  assured 
can  compel  him  to  deliver  up  the  policy  to  them. 

Case  2. — The  policy  may  be  a  settlement  policy,  effected  for 
the  benefit  of  the  assured^s  wife  and  children,  so  that  he  has  no 
power  to  deal  with  it  for  his  own  purposes ;  but  he  may  neverthe- 
less have  obtained  a  loan,  on  the  supposed  security  of  the  policy, 
from  some  person  who  does  not  understand  its  nature,  and  who 
demands  repayment  of  his  loan  before  he  parts  with  the  policy. 

In  both  these  cases,  it  seems  probable  that  the  Office  might 
safely  pay  the  policy  money  to  the  executors,  without  delivery  of 
the  policy ;  of  course  taking  an  indemnity  from  them  against  all 
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other  claims  and  expenses.  But  the  Office  may  very  properly 
decline  to  run  any  risk  in  the  matter^  and  insist  on  the  executors 
taking  the  necessaiy  steps  to  obtain  possession  of  the  policy. 

Case  3. — Another  possible  case  is,  that  the  policy  may  be  m 
the  possession  of  a  solicitor,  who  claims  a  lien  over  it  for  his 
costs.  According  to  the  text-books,  this  case  differs  from  the 
foregoing  in  this  respect,  that  the  solicitor  cannot  be  compelled 
to  deliver  up  the  policy,  except  upon  his  costs  being  paid  to  him, 
or  lodged  in  Court  if  his  account  is  disputed.  In  these  circum- 
stances, if  the  executors  and  the  solicitor  cannot  come  to  terms, 
the  proper  course  will  probably  be  to  give  notice  to  the  solicitor, 
that  the  claim  will  be  paid  to  the  executors  at  the  end  of  a  certain 
time,  unless  he  takes  some  steps  to  prevent  the  Office  paying. 

Case  4. — If  the  assured  has  fraudulently  assigned  his  policy, 
tirst  to  A  and  afterwards  to  B,  it  seems  to  follow  from  the 
provisions  of  the  Policies  of  Assurance  Act,  1867,  that  the  one 
who  is  the  first  to  give  notice  to  the  Office,  will  have  the  better 
title,  whether  he  has  the  policy  itself  or  not. 

The  Act  says  that  "the  date  on  which  such  notice  shall  be 
received^'  (that  is,  a  written  notice  of  the  date  and  pui-port  of  an 
assignment  made  after  the  passing  of  the  Act,  20  August  1867), 
'•'shall  regulate  the  priority  of  all  claims  under  any  assignment." 
I  am  inclined  to  think  that  in  this  case,  if  the  assignee  who  holds 
the  policy,  was  not  the  first  to  give  notice  to  the  Office,  he  can 
not  be  compelled  to  give  up  the  policy,  and  that  the  Office 
should  take  the  course  suggested  above  for  Case  3. 

Case  5. — In  the  case  mentioned  (p.  376)  under  the  first  heading 
of  this  paper,  the  assui'ed  had  been  supplied  with  a  certified  copy 
of  his  policy,  and  had  handed  this  copy  to  an  assignee,  from  whom 
he  had  obtained  a  loan  on  security  of  the  policy.  The  widow, 
who  held  the  original  policy,  claimed  the  policy  money;  but  the 
assignee,  on  being  informed  by  the  Office  of  the  widow's  claim, 
soon  satisfied  her  that  his  claim  was  preferable,  and  gut  the 
original  policy  handed  to  him. 

Case  6. — We  have  seen  in  the  foregoing  cases  that  the  mere 
possession  of  a  policy,  may  give  the  holder  no  rights  over  it ;  but 
in  England  cases  may  occur  in  which  possession  of  the  policy 
confers  valuable  rights  on  a  person  who  has  no  documentary 
evidence  of  title.  The  following  is  such  a  case  which  lately  came 
under  my  notice.  The  assured.  A,  applied  to  B,  for  an  advance 
to  pay  a  debt,  and  promised  to  execute  an  assignment  of  his  policy 
in  favoui-  of  B.     The   policy   was  handed  to  B,  who   thL-rcupon 
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paid  the  debt  on  behalf  of  A ;  but  when  an  assignment  of  the 
policy  was  prepared  and  sent  to  A^  he  refused  to  execute  it. 
Meantime  B  had  given  notice  to  the  Office  of  his  claim  over  the 
policy.  Subsequently  A  became  bankrupt  and  died^  and  the 
trustee  in  bankruptcy  claimed  payment  of  the  policy  money  ; 
alleging  that  B  had  no  valid  title,  although  he  held  the  policy. 
Ultimately,  the  trustee,  having  taken  legal  advice,  was  satisfied 
that  B  had  a  valid  charge  ;  and  the  policy  money  was  paid  on 
the  joint  receipt  of  B  and  the  trustee,  a  separate  cheque  being- 
sent  to  B  for  the  amount  of  his  claim.  In  Scotland  a  deposit  of 
title  deeds  gives  a  lender  no  charge  over  the  property. 
Notice  Another  point  on  which  I  will  make  a  few  remarks  is 

that  of  notice  to  the  Office.  We  have  seen  above  that 
in  many  cases,  the  presence  or  absence  of  such  notice  will  make  a 
very  great  difference,  when  the  Office  is  asked  to  make  a  payment, 
and  the  policy  is  not  forthcoming.  The  importance  of  giving 
notice  does  not  depend  on  the  provisions  of  the  Policies  of 
Assurance  Act  quoted  above,  but  rests  on  general  legal  principles. 
If,  before  the  Act  was  passed,  the  Office  had  notice  from  a  person, 
A,  that  he  claimed  an  interest  in  a  policy  it  had  issued,  the  Office 
could  not  safely  have  made  a  payment  in  respect  of  that  policy  to 
any  other  person,  without  informing  A  previously,  and  giving  him 
the  opportunity  of  coming  forward  and  proving  his  claim.  The 
above  mentioned  Act  has,  I  imagine,  made  no  change  in  this; 
but  it  has  this  effect,  that,  of  two  competing  assignments  made 
after  20  August  1867,  that  one  shall  prevail  of  which  the  Office 
first  received  statutory  notice.  I  do  not  think  that  this  is  a 
desirable  change  in  the  law,  as  it  may  now  happen  that  the  claim 
of  the  assignee,  whose  assignment  is  prior  in  date,  and  who  holds 
the  policy,  will  be  postponed  to  that  of  another  assignee,  whose 
assignment  is  of  later  date,  and  who  has  not  possession  of  the 
policy,  if  from  any  cause  the  Office  received  statutory  notice  of 
this  latter  assignment  before  the  other. 

It  has  been  decided  that  a  memorandum  of  deposit,  or  an 
agreement  to  assign,  is  not  an  assignment  within  the  meaning  of 
the  Act.  A  policy  having  been  deposited  with  A,  and  an 
agreement  to  assign  having  been  subsequently  given  to  B  ;  and 
B  having  given  notice  to  the  Office  before  A  did  so,  it  was  held 
that  A's  title  must  be  preferred  to  B's.  The  decision  would 
apparently  have  been  different  if  B  had  had  a  regular  assignment, 
and  had  given  due  notice  to  the  Office.  This  distinction,  as 
regards  the  effect  of  notice,  between  an  assignment  and  a 
memorandum  of  deposit,  seems  to  me  a  very  undesirable  one. 
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The  Act  provides  that  the  notice  to  the  Office  must  contain 
the  date  and  purport  of  the  assignment;  aud  it  may  hereafter 
become  ueces:<ary  to  decide  what  is  the  meaning  of  giving  notice 
of  the  purport  of  an  assignment.  If  a  policy  is  assigned  to  the 
trustees  of  a  marriage  settlement,  is  it  necessary  to  give  notice  of 
the  exact  trusts  on  which  the  policy  is  held  ?  If  it  has  been 
assigned  to  secm-e  a  debt,  is  it  necessary  to  state  the  amount  of 
the  debt  in  the  notice  ?  It  seems  that  the  notice  should,  at  all 
events,  state  whether  the  assignment  is  an  absolute  one,  or  only, 
in  Scotch  phraseology,  an  assignment  in  security  (that  is,  a 
mortgage) ;  but  I  believe  that  very  commonly  even  this  informa- 
tion is  not  given  in  the  notice.  In  Scotland  notice  sometimes 
takes  the  form  of  sending  to  the  Office  a  copy  of  the  assignment ; 
and  in  this  case,  there  can  be  no  doubt  that  notice  of  the  jnirport 
of  the  assignment  has  been  given. 

The  same  Act  provides  that  an  insurance  company  shall  be 
bound  to  acknowledge  receipt  of  notice  on  payment  of  a  fee  of  5s. 
This  is  a  very  proper  provision ;  but  it  would  have  been  better  if 
the  Act  had  required  the  notice  to  be  given  in  duplicate,  which  is 
the  usual  custom,  and  is  convenient  both  to  the  Office  and  to  the 
assignee.  It  is  very  commonly  supposed  by  an  assignee  that,  if 
he  has  given  notice,  and  the  Office  has  acknowledged  his  notice, 
his  title  is  thereby  admitted ;  and  it  seems  therefore  desirable  to 
add  to  the  acknowledgement  a  note  such  as  the  following  : — 

•^  This  acknowledgement  is  given  in  conformity  with  the 
"  Policies  of  Assurance  Act,  1867  ;  and  the  Society,  in  gi%"ing  it, 
"  makes  no  admission,  and  expresses  no  opinion  whatever,  in 
"  regard  to  the  validity  or  effect  of  the  deed  mentioned  in  the 
■'  notice.  That  deed,  along  with  all  other  deeds  (whether 
"  cancelled  or  not),  that  relate  to  the  policy,  must  be  produced  to 
"  the  Society  when  it  is  asked  to  make  a  payment  under  the 
"  policy :  and  should  therefore  be  carefully  preserved.  All 
"  deeds  of  assignment  must  be  properly  stamped  before  the 
"sum  in  the  policy  can  be  paid.  See  Act  51  Vict.  Cap.  VIII, 
"  §  §  19  and  20." 

When  an  Office  has  received  notice  of  an  assignment  of  one 
of  its  policies,  it  seems  desirable  to  send  to  the  assignee,  as  well 
as  to  the  assured,  any  non -forfeiture  notices  that  it  is  the  practice 
of  the  Office  to  issue.  This  is  done  in  my  o^m  Office ;  and  the 
practice  seems  to  give  great  satisfaction  to  assignees. 

When  a  person  is  about  to  pui'chase  a  policy,  or  grant  a  loan 
on  security  of  it,  he  will,  as  a  matter  of  prudence,  enquire  of  the 
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Office  whether  notice  has  been  received  of  any  dealings  with  the 
policy.  The  Office  is  under  no  legal  obligation  to  answer  such 
enquiry^  but  it  cannot  reasonably  decline  to  do  so.  It  may, 
however,  after  giving  the  desired  information,  say,  "this  informa- 
"  tion  is  given  as  a  matter  of  courtesy  only,  and  the  giving  of  it 
"  is  not  to  be  construed  as  an  admission  of  liability  if  the 
"  information  should  be  in  any  respect  incorrect/' 
Registration  of  ^^^  Scotlaud  a  solicitor  will  sometimes  send  the 
Assignments,  oi-jginai  assiguuicnt  to  the  Office,  with  a  request  that 
it  may  be  registered ;  and  it  used  to  be  the  practice  of  Offices  to 
write  on  the  assignment  an  acknowledgement  to  the  following,  or 

a  similai',  effect:   "Intimated  of  this  date  to  the 

"  Society."  When,  in  one  case,  this  practice  came  under  the 
notice  of  the  Inland  Reveinic  Authorities,  some  years  back^  they 
pointed  out  to  the  Office  concerned  that,  by  registering  a  deed 
in  this  way,  they  became  responsible  for  seeing  that  it  was  duly 
stamped.  The  enactment  to  which  they  referred  is  now  §  17  of 
the  Stamp  Act,  1891,  which  is  as  follows  :  "If  any  person,  whose 
"  office  it  is  to  enroll,  register,  or  enter  in  or  upon  any  rolls, 
"  books,  or  records,  any  instrument  chargeable  with  duty,  enrolls, 
"  registers,  or  enters  any  such  instrument,  not  being  duly 
"  stamped,  he  shall  incur  a  fine  of  £10."  The  production  of  the 
original  assignment  must,  I  think,  be  considered  as  notice  of  its 
contents ;  and  these  should  be  carefully  noted  by  the  Office  for 
its  own  protection,  although  it  carefully  abstains  from  doing 
anything  that  might  be  interpreted  as  registering  the  deed.  I  do 
not  think  that  an  Office  is  bound  to  acknowledge  a  notice  which 
is  served  on  it  in  this  way.  But,  if  it  receives  also  a  certified 
copy  of  the  deed,  there  can  be  no  objection  to  making  a  note  to  that 
effect  on  the  original  deed ;  and  this,  by  virtue  of  the  Transmission 
of  Moveable  Property  (Scotland)  Act,  1862,  constitutes  a  good 
acknowledgement. 

Bankru  to  ^'^  couuection  with  the  subject  of  notice,  the  effect  of 
bankruptcy  naturally  comes  under  consideration.  It 
is  now  settled  law  that  in  England  an  assignee  in  bankruptcy  is 
bound,  like  other  assignees,  to  give  notice  to  the  Office  ;  and  if 
he  does  not  do  so,  and  the  Office  is  not  aware  of  the  bankruptcy, 
it  can  safely  deal  with  the  assured,  as  if  he  were  not  bankrupt. 
In  Ireland  the  case  is  very  different,  as  notice  of  the  bankruptcy 
in  the  Gazette  is  held  to  be  notice  to  the  Office.  It  is  therefore 
necessary  in  that  country,  before  making  any  payment  to  the 
assured  or  his  representatives,  to  ascertain   whether  he  has  been 
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bankrupt ;  and  if  the  Office  neglects  to  do  this,  or  is  deceived  by 
the  assured,  and  pays  him,  let  us  say,  the  surrender  value  of  a 
policy,  it  will  be  liable  to  pay  the  amount  a  second  time  to  the 
assignee  in  bankruptcy  ;  and  this  will  be  the  case,  even  though 
the  payment  to  the  assured  was  made  so  soon  after  the  notice  in 
the  Gazette,  that  it  was  not  possible  for  the  Office  to  see  that 
notice.  In  Scotland  also,  "  the  confirmation  of  the  trustee  in  a 
"  sequestration,  operates  as  an  intimated  assignation  of  all  debts 
"  due  to  the  bankrupt  '^ ;  but  by  a  special  provision  in  the 
Bankruptcy  Act  of  1856,  if  a  debtor  (for  instance,  an  Insurance 
Office,)  makes  a  payment  to  the  assured  in  ignorance  of  the 
sequestration,  he  cannot  be  required  to  pay  over  again  to  the 
trustee  :  (Harvey's  Lectures  on  Insurance  Law  in  the  Transactions 
of  the  Actuarial  Society  of  Edinburgh,  vol.  iii,  p.  295).  This 
provision  seems  to  me  to  put  the  matter  on  its  proper  footing ; 
and  in  England,  if  the  Office  is  aware  of  the  bankruptcy,  but  has 
had  no  formal  notice  from  the  assignee  in  bankruptcy  of  his 
claim,  I  should  doubt  whether  it  could  safely  make  a  payment  to 
the  assured.  In  connection  with  this  point,  it  may  be  useful  to 
mention  that  I  lately  saw  the  report  of  a  decision  of  a  Canadian 
Court  (in  the  case  of  Crawford  v.  Canada  Life  Assurance 
Company)  by  which  the  Office  was  held  liable  to  pay  the 
surrender  value  of  a  policy  to  the  trustee  in  bankruptcy,  although 
it  had  previously  paid  the  amount  to  the  assured.  In  that  case, 
the  trustee  had  written  to  the  Office,  notifying  them  of  the 
bankruptcy,  and  claiming  a  certain  policy  on  the  bankrupt's  life, 
but  not  the  one  which  was  subsequently  surrendered. 
"Transfer"  of  ^^  ^^  ^  ^^^T  commou  notiou  that  policies  may  be 
a  Policy.  transferred  from  one  holder  to  another  like  shares — 

that,  as  it  is  the  duty  of  the  Secretary  of  a  Company  to  receive 
transfers  of  its  shares,  and,  if  everything  is  in  order,  to  enter  the 
name  of  the  transferee  in  the  list  of  shareholders,  in  the  place  of 
the  transferor's;  so  it  is  the  duty  of  the  Secretary  of  a  Life  Office 
to  receive  any  assignment  of  a  policy  that  is  sent  to  him,  and  to 
enter  the  name  of  the  assignee  in  the  Office  books  as  the  holder 
of  the  policy.  In  accordance  with  this  idea.  Life  Offices  are  often 
asked  in  whose  name  a  particular  policy  now  stands.  My 
experience  has  led  me  to  form  the  opinion  that  in  such  cases  the 
best  plan  is  to  state  plainly  that  policies  can  not  be  transferred 
like  shares ;  that  the  Office  is  not  concerned  with  the  title  until  it 
is  asked  to  make  a  payment  in  respect  of  the  policy ;  that  in  that 
event,  the  claimant's  title  will  be  submitted  to  the  Office  solicitor; 
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and  that,  iu  the  meantime,  the  Office  will  not  nndertake  to  read, 
much  less  to  express  an  opinion  regarding,  assignments  that  may 
be  sent  to  it,  but  will  acknowledge  any  notices  that  are  sent  to  it 
in  duplicate  with  the  statutory  fee.  If  the  claimant  is  not 
satisfied  with  this,  his  title  can  be  investigated  by  the  Solicitor  of 
the  Office — of  course  at  his  expense — and  a  certificate  of  title 
granted,  as  explained  above. 
Submission     I   am  awarc  that   some  Offices — how  many,   I  cannot 

of  Title  to  -  .  .  .   ,  , 

soUcitor.  say — do  not  submit  every  claimamt  s  title  to  the 
Solicitor,  but  only  the  titles  that  they  consider  doubtful  or 
complicated;  but  I  think  that,  for  various  reasons,  it  is  better 
that  every  title  should,  as  a  matter  of  course,  be  submitted  to  the 
Solicitor.  If  this  is  not  done,  there  is  a  risk,  that  the  person  in 
the  Office  who  examines  the  titles,  may  not  have  followed  with  the 
necessary  promptitude,  the  constant  changes  that  are  introduced 
into  the  law  by  legislation,  and  by  new  judicial  decisions;  or  that  he 
may  overlook  some  material  point,  with  which  he  is  not  familiar, 
and  thus  pass  a  title  which  is  really  imperfect.  I  believe,  iu  fact, 
that  this  must  occasionally  occur,  unless  such  examiner  is  able  to 
devote  the  whole  of  his  time  to  legal  questions;  and  even  when 
the  business  of  the  Office  is  on  so  large  a  scale  that  this  can  be 
arranged,  I  believe  that  it  is  better  that  the  examiner  of  titles 
should  be  a  person  who  has  also  experience  of  other  kinds  of 
legal  questions. 

Since  Life  Offices  were  prohibited,  first,  by  the  Customs  and 
Inland  Revenue  Act,  1888,  §  19,  and  afterwards  by  the 
Stamp  x\ct,  1891,  §  118,  from  paying  any  money  to  a 
person  who  claims  under  an  unstamped  or  insufficiently  stamped 
assignment,  it  has,  in  my  opinion,  become  more  desirable  than 
ever,  that  all  assignments  sent  in  to  an  Office,  should  be  submitted 
to  the  Solicitor  of  the  Office;  and  from  the  experience  I  have  had 
in  two  Offices,  of  widely  different  constitution,  I  am  able  to  say 
that  habitual  reference  of  all  titles  to  the  Office  Solicitor,  is  not 
open  to  objection,  either  on  the  ground  of  delay,  or  on  that 
of  expense.  It  has  also  the  incidental  advantage  that,  when 
a  troublesome  legal  question  is  put  to  the  Manager  by  an 
assured  or  an  assignee,  he  is  able  to  say  that  it  does  not  fall 
within  his  province  to  deal  with  legal  questions,  and  that  he 
cannot  take  the  responsibility  of  doing  so. 

When  it  is  the  practice  in  an  Office  to  refer  all  titles  to 
its  Solicitor,  the  Manager  should,  of  course,  make  himself 
thoroughly  familiar  with   the  principles  on  which   the   Solicitor 
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deals  with  the  different  questions  that  arise.  He  should,  however, 
carefully  avoid  taking  any  responsibility  with  regard  to  legal 
questions;  and,  with  this  object,  he  should  consistently  decline  to 
give  any  opinion,  or  advice,  on  even  the  simplest  question  of  the 
kind.  If  he  once  expresses  an  opinion  on  a  simple  point,  he  will 
often  find  that  one  question  leads  to  another,  and  that  it  is  much 
more  difficult  to  decline  to  answer  questions  put  to  him^  if  he  has 
already  encouraged  the  enquirer  by  answering  his  prior  questions. 
For  similar  reasons,  I  think  it  is  unsafe  for  an  Office  to  have  its 
own  printed  form  of  absolute  assignment,  and  give  it  to  any 
policyholder  who  wishes  to  '^transfer^'  his  policy.  It  will  be 
found  in  most  cases  that  what  is  wanted  is  a  form  for  mortgaging 
the  policy;  and  it  is  very  likely  that  the  form  of  absolute 
assignment  will  be  improperly  used  for  this  purpose,  and  that 
much  trouble  will  consequently  be  caused  at  a  later  stage,  to 
all  parties  concerned. 

Whenever  a  policyholder  asks  for  advice  or  assistance  in 
dealing  with  a  legal  question,  he  should  be  told  that  he  must 
consult  a  solicitor;  and  it  may  be  added  that,  if  desired,  the 
Office  solicitors  will  be  instructed  to  advise  or  assist  him,  provided 
lie  will  pay  their  professional  charges  in  the  matter. 

It    onlv   remains    for   me   to    say   that    the    foregoing 

Conclusion.  -*  .  ,-,-  ir.  ^  •  n      ■ 

remarks  are  mtended  to  be  made  irom  the  point  oi  view 
of  a  Life  Office  Manager,  who  takes  his  law  at  second  hand  from 
the  Office  Solicitor,  but  claims  the  right  to  ask  the  Solicitor  for 
explanations  as  to  the  principles  on  which  his  advice  is  based; 
and  who  sometimes  will  be  prepared  to  advise  his  Directors  to  act 
contrary  to  such  advice,  when  it  would  injure  the  reputation  of  his 
Office  to  insist  on  a  technical  point,  the  waiving  of  which  would 
be  attended  with  extremely  little  risk,  or  none  at  all. 

As  a  specimen  of  the  questions  regarding  which  the  Manager 
may  ask  the  Solicitor  for  explanation,  I  will  take  the  following: 
The  Office  has  received  notice  of  an  assignment  in  favour  of  A.B., 
and  at  a  later  date,  it  receives  a  letter  from  A.B.,  withdrawing  the 
notice,  and  stating  that  he  has  no  longer  any  interest  in  the 
policy;  and  the  Solicitor  advises  that  this  is  not  sufficient,  but 
that  the  assignment  must  be  produced.  The  Solicitor,  if  applied 
to  for  an  explanation,  will  probably  say  that  the  deed  of  which 
notice  has  been  given,  may  possibly  involve  the  interest  of  third 
parties,  in  such  a  way  that  A.B.  has  no  right  to  withdraw  the 
notice.  This  explanation  is  clearly  satisfactory.  If,  however,  the 
Solicitor,  after  seeing  the  deed  and  making  further  enquiry,  finds 
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that  the  deed  was  a  simple  mortgage  to  A.B.,  and  that  his  claim 
upon  it  has  been  satisfied^  but  that  there  has  been  no  formal 
re-assigument ;  he  will  probably  report  that^  in  order  to  complete 
the  title  of  the  assured,  there  must  be  a  regular  re-assignment  of 
the  policy  executed  by  A.B.  The  ^lanager  may  then  fairly  ask 
what  risk  his  Office  will  run,  if  such  a  re-assignment  is  dispensed 
with;  and,  judging  from  my  own  experience,  I  think  he  is  not 
likely  to  receiye  a  satisfactory  reply,  and  may  therefore  hold  that, 
in  such  a  case,  a  re-assignment  should  not  be  insisted  upon. 


Discussion. 


The  President  (Mr.  T.  E.  Young)  said  that  Dr.  Sprague 
commanded  their  admiration  and  respect,  not  more  for  the  combination 
of  theoretical  and  practical  wisdom  he  displayed,  than  for  the 
constant  and  unstinted  pains  he  showed,  in  submitting  to  the  members 
for  their  guidance  in  the  perplexing  problems  which  their  work 
presented,  the  results  to  which  the  unrivalled  fulness  of  his  know- 
ledge and  thoughtful  experience  had  directed  him.  In  all  the 
questions  discussed  in  the  paper,  and  occurring  in  their  daily  practice, 
thev  should  be  guided  obviously  by  the  principle  that  their  object 
was  not  precise  technical  accuracy  in  every  case :  but  the  reasonable 
solution,  from  a  practical  and  business  point  of  view,  of  the  difficulties 
which  might  confront  them.  As  heads  of  offices  they  had  to  act  as 
sensible  business  men,  working  upon  commercial  principles,  where 
minute  technical  difficulties  must  often  be  discreetly  swept  aside,  under 
the  broader  guidance  of  business  sagacity  and  judgment  derived  from 
practical  experience  and  directed  to  business  ends.  Minor  risks  must 
constantly  be  fearlessly  and  thoughtfully  disregarded,  where  larger 
interests  and  considerations  seemed  supreme.  With  respect  to  notices 
of  assignment,  whether  in  tlie  specific  form  of  a  notice  or  in  the 
production  of  the  deed,  he  thought  with  Dr.  Sprague  that  they  should 
intimate  that  their  registration  was  simply  that  of  a  notice  which  did 
not  express  or  imply  any  opinion  upon  legal  ownership;  and  upon 
that  point  he  might  mention  that  for  the  guidance  of  assignees,  and 
with  a  disclaimer  of  responsibility,  he  invariably  specified  any 
lacunje  in  the  chain  of  assignments  and  reconveyances  which  might 
be  apparently  disclosed  by  the  title  column.  He  also,  like  Dr.  Sprague, 
referred  the  constant  enquirers  respecting  their  legal  position  to  a 
solicitor,  especially  having  regard  to  the  present  position  of  the  stamp 
laws ;  and  he  had  long  had  occasion  to  discontinue  the  use  of  printed 
forms  of  assignment,  as  a  fertile  source  of  much  possible  misconception. 
He  presumed  that  most  of  the  members  adopted  the  practice  he 
followed,  immediately  a  poUcy  had  lapsed,  of  intimating  the  fact  to 
the  assignees,  so  that  an  opportunity  might  be  afforded  of  maintaining 
their  security.  With  regard  to  the  decision  upon  titles  in  the  office, 
he  naturally  acted  in  comparatively  simple  cases  upon  his  own  judg- 
ment and  knowledge ;  but,  in  cases  of  a  more  complex  character,  he 
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always  bore  in  mind  the  opinion  of  an  eminent  solicitor,  that  by  a 
reference  to  legal  advisers,  the  company  retained  the  right  of  a  claim 
for  damages  against  the  firm  if  an  erroneous  judgment  was  expressed, 
which  was  not  generally  feasible  where  the  adviser  was  a  legal  official 
upon  the  staff.  He  had  never  seen  any  valid  reason  raised  against 
the  grant,  under  suitable  conditions,  of  certificates  of  title ;  more 
especially  bearing  in  mind  that  their  object  was  to  assist  in  every 
reasonable  manner  the  constituents  of  the  company.  Upon  the 
incidental  subject  of  indemnities  he  was  no  doubt  uttering  what  to 
most  of  them  would  be  a  truism,  but  he  (the  President)  could  not 
avoid  expressing  the  surprise  he  had  frequently  felt  at  the  very  easy 
manner  in  which  indemnities  were  often  accepted  without  any 
enquiry.  It  should  obviously  be  the  ease  that,  before  an  indemnity 
was  received,  adequate  investigation,  chiefly  from  independent  sources, 
should  be  pursued  with  a  view  of  deciding  whether  the  covenants 
which  the  indemnifier  undertook  to  incur  were  financially  adequate. 
The  question  of  lost  policies  was  a  fertile  and  perplexing  one,  and 
during  his  tenure  of  office  he  had  not  issued  duplicates  in  half-a- 
dozen  cases.  He  had  rarely  known  an  instance  where  a  document 
stated  to  be  lost  had  not  ultimately  been  recovered — one  of  his  most 
recent  experiences  being  that,  when  a  claim  occurred,  the  original 
policy  (stated  on  solemn  statutory  declaration  to  have  been  hopelessly 
lost  many  years  ago)  was  presented  by  the  claimant  enfolded  within 
the  duplicate  itself.  Where  so  exceptional  a  concession  as  a  duplicate 
had  been  granted,  he  had  been  legally  advised  that  the  duplicate 
should  be  in  the  precise  form  of  the  original,  should  bear  the  original 
date,  and  should  be  accompanied  by  an  endorsement  under  seal 
declaratory  of  the  nature  and  occasion  of  the  grant  itself.  His  own 
views  were  distinctly  tending  to  the  definite  conclusion  that  duplicate 
policies  should  not  be  issued;  and  it  had  sometimes  occurred  to  him 
whether  it  might  not  be  feasible,  among  the  multitudinous  new 
schemes  which  were  circulated  by  the  companies,  for  an  office  under 
suitable  conditions,  both  pecuniary  and  otherwise,  to  offer  to  assume 
the  custody  of  the  policy  it  granted,  issuing  at  the  outset  a  formal 
memorandum  that  the  policy  was  deposited  with  the  company  in 
fiduciary  charge. 

Mr.  H.  W.  Manlt,  after  expressing  his  regret  at  Dr.  Sprague's 
absence,  and  its  cause,  said  that  the  author  had  not  suggested  any 
startling  new  departures,  but  his  principal  object  was  to  endeavour  to 
obtain  greater  uniformity  in  practice  among  the  offices.  He,  for  one, 
was  very  grateful  to  Dr.  Sprague  for  having  written  that  paper,  and 
for  putting  down,  not  only  his  thoughts,  but  directions  in  many  cases  ; 
because,  when  the  cases  had  to  be  dealt  with  in  practice,  one  did  not 
always  think  at  the  exact  moment  what  was  the  best  thing  to  do. 
It  was  desirable  to  have  a  paper  of  that  kind  at  hand,  to  refresh  the 
memory  as  to  what  procedure  to  adopt.  With  regard  to  the  grave 
question  of  issuing  duplicate  policies,  he  had  always  been  strongly 
averse  to  doing  so;  in  fact,  it  had  never  been  done  with  his  advice. 
One  office  with  which  he  had  been  connected  had  had  a  clause  in  the 
deed  of  settlement,  providing  for  the  issue  of  duplicate  policies  under 
certain  circumstances;  but  it  was  guarded  by  the  condition  that  the 
board  of  directors  should  be  satisfied  with  the  evidence  produced  that 
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the  policy  was  absolutely  lost  or  destroyed.  Two  policies  were  issued 
under  that  clause  while  he  had  been  connected  with  the  office.  In 
one  case  it  was  perfectly  safe,  because  the  ashes  of  the  policy  were 
produced,  on  which  could  be  traced  tlie  printing  of  the  policy.  The 
other  was  the  case  of  a  client  of  a  dii-ector,  but  no  harm  ever  came  of 
it.  Tbere  could  be  no  objection  to  issuing  a  copy  of  the  policy,  if  that 
copy  contained  the  endorsement  which  Dr.  Sprague  suggested,  that 
the  possession  of  the  copy  policy  gave  no  right  to  the  assured  or  any 
other  holder  of  it.  He  did  not  see  why  Dr.  Sprague  should  be  so 
particular  in  suggesting  that  a  shilling  stamp  should  be  put  on  it, 
because  he  did  not  think  that  a  copy  policy  should  be  available  for 
anv  purpose  wliatever.  There  was  always  a  chance  that  a  copy  policy 
might  be  accepted  by  an  assignee  carelessly,  and  taken  as  if  it  were 
an  original  document.  In  the  paper,  the  author  had  described  an 
occasion  when  possibly  it  might  have  led  to  some  trouble.  He 
referred  to  case  5.  Dr.  Sprague  said  "In  the  case  mentioned  under 
"  the  first  heading  of  this  paper,  the  assured  had  been  supplied  with  a 
"  certified  copy  of  his  policy,  and  had  handed  this  copy  to  an  assignee, 
"  from  whom  he  had  obtained  a  loan  on  security  of  the  policy  ";  and 
when  he  died,  the  widow  found  the  original  policy.  Probably  she  had 
taken  very  good  care  to  lock  it  up  from  her  husband,  with  the  intention 
that  he  should  not  use  it.  Fortunately,  the  assignee  satisfied  the 
widow  that  his  claim  was  preferable,  and  so  obtained  possession  of  the 
policy.  He  felt  some  hesitation  with  regard  to  the  question  of 
certificates  of  title.  He  could  not  see  any  objection  to  the  second 
form  proposed  by  Dr.  Sprague;  and  the  first  form,  where  the 
certificate  was  to  the  effect  "Now  I  hereby  certify  that  the  said 
"  directors  are  satisfied  that  the  said  CD.  is  at  present  the  absolute 
"  owner  of  the  said  policy  ",  perhaps  did  not  commit  the  office  too  much. 
But  he  was  very  much  surprised  in  reading  further  on  in  the  paper, 
with  reference  to  the  Policies  of  Assurance  Act — "  The  above  men- 
"  tioned  Act  has,  I  imagine,  made  no  change  in  this;  but  it  has  this 
"  effect,  that,  of  two  competing  assignments  made  after  20  August 
"  1S67,  that  one  shall  prevail  of  which  the  office  first  received  statutory 
"  notice.  I  do  not  think  that  this  is  a  desirable  change  in  the  law,  as 
"  it  may  now  happen,  that  the  claim  of  the  assignee,  whose  assignment 
"  is  prior  in  date,  and  who  holds  the  policy,  will  be  postponed  to  that 
"  of  another  assignee,  whose  assignment  is  of  later  date,  and  who  has 
*'  not  possession  of  the  policy,  if  from  any  cause  the  office  received 
"  statutory  notice  of  this  latter  assignment  before  the  other."  It 
appeared  to  him  that  it  was  only  in  virtue  of  the  Policies  of  Assm'ance 
Act  that  one  might  safely  give  a  certificate  of  title  of  that  character; 
without  that  Act,  it  would  have  been  an  extremely  dangerous  thing  to 
do.  Still,  as  they  were  now  all  endeavouring  to  simplify  in  every  way 
the  contract  of  life  assurance,  and  to  do  as  much  as  they  could  for 
their  policyholders,  he  saw  no  objection  to  issuing  a  guarded  title  of 
the  character  suggested.  With  regard  to  the  notices  of  assignment, 
where  Dr.  Sprague  referred  to  that  plan  which  was  sometimes  adopted 
of  persons  sending  the  deed  itself  to  the  office  to  be  registered,  he 
seemed  to  im]"»ly  that  that  should  be  treated  as  a  notice.  His  own 
practice  had  always  been  to  decline  to  receive  that  as  a  notice,  saying 
they  required  to  have  a  written  notice  in  the  form  of  the  Act.     At 
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the  same  time  he  agreed  that  it  was  very  desirable  that,  such  a 
document  liaving  been  presented  to  the  office,  a  notice  of  that 
document  should  be  inserted  in  the  register.  Similarly,  with  regard 
to  the  question  of  bankruptcy,  although  it  was  now  settled  that  in 
England  a  trustee  in  bankruptcy  must  give  a  written  notice  to  the 
office;  still,  on  the  other  hand,  he  did  not  think  that  the  Policies  of 
Assurance  Act  did  away  with  the  common  law  that,  if  the  office  did 
receive  notice  in  any  form,  it  was  bound  to  take  note  of  it ;  and  for 
that  reason  he  had  for  many  years  stopped  the  practice  of  searching 
for  encumbrances,  searching  for  bankruptcies,  or  otherwise  doing  any 
act  by  which  the  office  might  be  charged  with  notice ;  and,  although  a 
subscriber  to  a  trade  protection  association,  he  had  insisted  that  the 
Gazette  should  not  be  sent  to  the  office,  in  oi'der  to  prevent  the 
possibility  of  a  claim  being  set  up  hereafter,  on  the  ground  that  the 
receipt  of  the  Gazette  was  notice  of  its  contents.  No  doubt,  it 
would  be  very  difficult  to  prove  that  he  had  received  that  special 
number,  but  he  thought  it  better  not  to  run  even  that  risk. 

Mr.  T.  G.  C.  Browne  referred  to  the  author's  infinite  capacity 
for  taking  pains;  and,  as  an  example,  mentioned  that,  in  his  acknow- 
ledgment of  a  notice  of  assignment,  he  had  taken  the  precaution  of 
stating  not  only  that  the  deeds  would  be  required,  but  that  a  deed, 
along  with  all  other  deeds,  whether  cancelled  or  not,  should  be 
pi'oduced ;  and  he  also  took  the  opportunity  of  pointing  out  the 
necessity  for  having  all  deeds  properly  stamped.  It  was  most 
desirable  that  those  two  points  should  be  brought  before  the  public. 
Dr.  Sprague  remarked,  "  I  am  not  able  to  say  how  an  application  for 
"  payment  of  bonus  in  cash  is  generally  dealt  with  in  the  case  of  a 
"  lost  policy."  In  reply  to  the  question  whether  there  was  any 
decided  case  which,  in  the  absence  of  notice  of  any  charge,  would 
protect  the  office  in  the  event  of  its  paying  the  cash  value  of  bonuses, 
without  obtaining  production  of  the  policy,  his  (Mr.  Browne's)  own 
office  was  advised  as  follows  : — "  An  insurance  company  is  not  bound  by 
"  an  assignment  of  a  policy  of  which  it  has  not  received  notice,  an 
"  assignment  not  being  perfected  till  notice  has  been  given.  If, 
"  therefore,  the  assured's  representatives  claim  under  a  policy,  of  the 
"  loss  or  destruction  of  which  they  give  evidence  (and  this  evidence 
"  must  be  carefully  considered  in  each  case),  the  companj^  have  no 
"  alternative  but  to  pay.  There  are  some  recorded  cases,  in  which 
"  the  representatives  of  the  assured  have  sued  on  lost  policies;  and  in 
"  all  such  cases  the  Courts  have  compelled  payment.  We  do  not 
"  think  that,  having  regard  to  the  prospectuses  which  the  company 
"  issue  " — that  is,  simply  the  undertakings  which  were  given  in  their 
prospectuses  and  in  their  bonus  notices  to  pay  cash  bonuses — "  they 
"  can  make  any  distinction  between  payment  on  death  and  a  cash 
"  pajmient  for  bonus,  although  there  is  a  distinction  in  law,  a  cash 
"  payment  of  bonus  being  practically  a  purchase."  It  had  been  the 
practice  in  his  own  office  to  act  upon  that  opinion  in  the  case  of  lost 
policies  in  dealing  with  cash  bonuses,  of  course  with  a  proper 
indemnity.  Dr.  Sprague  made  some  remarks  about  ex  gratia, 
payments.  They  did  not  apply  to  offices  which  had  non-forfeitable 
conditions  ;  but  in  those  offices  which  were  antiquated  enough  not  to 
have  adopted  non-forfeitable  conditions,   the  question  of  ex  gratia, 
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payments  frequently  cropped  up.  It  was  obvious  that  no  ex  gratia 
payment  could  be  made,  if  any  understanding  had  existed  beforehand 
that  it  might  be  made  in  certain  events,  such  as  the  lapsing  of  the 
policy.  If  any  such  understanding  was  come  to  with  the  office 
beforehand,  the  so-called  ex  gratia,  payment  would  cease  to  be  one, 
and  would  inherit  all  the  defects  of  title  of  the  policy  when  it 
subsisted.  With  reference  to  ex  gratia  payments,  he  ventured  to 
bring  before  the  Institute  a  case  which  once  came  under  his 
observation.  It  had  very  little  to  do  indeed  with  lost  policies,  but  it 
was  a  peculiar  case.  A  mortgaged  to  an  insurance  company  certain 
leasehold  property  and  a  policy  on  his  life  in  the  same  office,  and 
subsequently  sold  to  B,  the  equity  of  the  redemption  of  the  leaseholds, 
but  not  the  equity  of  the  policy.  A  was  to  continue  to  pay  the 
premiums,  but  B  was  to  concur  in  any  arrangements  that  A  should 
make  for  the  release  of  the  policy  from  the  mortgage,  provided  it 
did  not  result  in  the  rate  of  interest  being  raised  on  the  mortgage, 
or  the  mortgage  being  called  in.  A  became  bankrupt  and  was  imable 
to  pay  the  jiremiums,  and  the  office  gave  notice  to  B  that,  unless  the 
policy  was  kept  up,  the  loan  would  have  to  be  called  in.  B,  there- 
fore, paid  certain  premiums  to  keep  the  policy  alive.  Meanwhile  it 
had  been  assigned  by  A's  trustee  in  bankruptcy  to  C,  and  B  brought 
an  action  against  the  latter,  claiming  a  lien  on  the  policy  for  the 
premiums  paid  by  him.  Mr.  Justice  Chitty  held  that,  under  the 
circumstances,  B  was  only  a  volunteer;  and  gave  judgment  for  the 
defendant,  a  decision  which  was  confirmed  on  a^^peal.  Pending  the 
action  the  policy  finally  lapsed,  and  the  office  applied,  ex  gratia,  the 
surrender-value  in  reduction  of  the  loan  for  which  B  had  made 
himself  liable,  the  amount  of  such  surrender-value  being  less 
than  the  premiums  paid  by  B.  C  brought  an  action  against 
B  and  his  mortgagees,  claiming  payment  of  the  surrender- 
value  that  was  paid  to  B,  ex  gratia, ;  but  he  entirely  failed, 
it  beinor  held  that  the  office  was  free   to  make   a  gift  to  B  if  it 
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chose.  The  Judge  was  very  strong  in  his  remarks  that  it  was 
entirely  a  free  gift;  and  this,  after  the  seemingly  harsh  decision  on  B, 
that  in  paying  the  premiums  he  was  a  volunteer  and  had  no  claim  for 
a  lien  on  the  policy.  They  all  had  had  experience  of  the  very  circum- 
stantial statements  which  were  made  about  lost  policies,  and  he 
might  mention  that  on  one  occasion  they  had  a  statutory  declaration 
from  a  man  that  on  a  specific  occasion,  which  he  quite  well 
remembered,  he  had  burnt  his  policy  along  with  some  other  papers, 
but  a  few  months  afterwards  the  policy  was  found.  That  showed 
that  people,  in  perfect  good  faith,  would  make  the  most  inaccurate 
statements  in  the  most  solemn  form.  He  was  glad  they  had 
the  weight  of  Dr.  Sprague's  great  authority  for  giving  certificates 
of  title.  They  knew  how  very  shy  lawyers  were  to  allow  it;  but 
their  objections  were  altogether  inarticulate.  If  the  system  of 
conveyancing  were  so  bad  that  it  did  not  admit  of  such  a  reason- 
able procedure  as  giving  a  certificate  of  title,  then  the  sooner  it 
was  mended  the  better.  A  case  came  before  his  notice  a  short 
time  ago,  where  a  question  arose  about  the  possession  of  a  policy. 
A  claimed  under  a  mortgage  of  which  due  notice  had  been  given,  and 
there  was  a  subsequent  mortgage  given  to  B;  and  his  representatives, 
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who  had  the  policy,  claimed  not  only  under  the  mortgage,  but  also  as 
having  a  lien  on  the  policy  for  certain  premiums  that  B  had  paid 
to  maintain  it.  B's  representative  declined  to  give  up  the  policy. 
C  claimed  under  a  third  mortgage.  He  mentioned  the  case  as  it  was 
one  in  which  his  office  had  taken  advantage  of  the  Payment  into 
Court  Act.  They  had  paid  the  money  into  Court  and  had  left  the 
parties  to  fight  it  out  among  themselves — they  would  look  for  the 
decision  with  some  interest.  He  was  also  glad  to  see  that  Dr.  Sprague 
approved  of  sending  all  cases — he  assumed  he  meant  assigned  cases — 
to  the  company's  solicitors  for  their  investigation.  There  was  no 
more  troublesome  person  in  the  world  than  the  amateur  lawyer. 
However  familiar  he  might  be  with  some  small  department  of  the 
law,  he  had  not  that  grasp  of  general  principles,  nor  that  familiarity 
with  the  constant  movement  that  was  going  on  in  legal  ideas,  to  be 
anything  but  very  timid  ;  and  he  was  perfectly  justified  in  being 
timid  ;  but  that  did  not  do  away  with  the  fact  that  he  was  a  most 
troublesome  person  to  deal  with.  It  facilitated  business  very  much 
to  send  every  assigned  case  to  the  company's  solicitors.  There 
was  a  saying  that  Scotchmen  had  a  method  of  answering  a  question 
by  asking  another.  It  appeared  to  him  that  Dr.  Sprague  had  learned 
something  from  his  prolonged  residence  in  Scotland,  by  the  last 
paragraphs  of  his  paper.  He  proved  to  the  complete  satisfaction  of 
every  member  of  this  Institute,  that  the  actuary  was  not  created  for 
the  purpose  of  answering  legal  conundrums  put  to  him  by  the  office 
solicitor;  but  at  the  same  time  he  took  care  not  to  bar  his  right  to  ask 
that  gentleman  very  searching  and  shrewd  questions  indeed  if  he  felt 
inclined  to  do  so. 

Mr.  a.  H.  Bailey  said  that  he  had  had  more  than  half  a  century's 
experience  of  that  kind  of  work,  and  thought  the  practice  adopted  by 
all  well-conducted  offices  was  very  much  in  accordance  v>-ith  what 
Dr.  Sprague  said  in  his  paper.  He  (Mr.  Bailey)  could  remember 
discussions  before  the  Act  of  1S67  was  passed,  and  a  suggestion  was 
then  made  (which  he  vei'y  much  regretted  was  not  adopted,  as  it 
would  save  a  great  deal  of  trouble  to  all  connected  with  life  assurance 
societies)  that  policies  of  assurance  should  be  assigned  as  shares  were 
assigned,  on  the  printed  form  provided  by  the  office.  They  should  be 
treated  just  as  the  Bank  of  England  treated  Consols. 

Me.  Habt  thought  that,  with  regard  to  Mr.  Manly's  remark  as 
to  the  copy  policy,  it  might  be  required  to  be  produced  in  Court,  and 
then  a  shilling  stamp  might  be  necessary. 

Me.  R.  Todhuxtee  referred  to  Dr.  Sprague's  statement  that 
"  the  foregoing  remarks  are  intended  to  be  made  from  the  point  of 
view  of  a  Life  Office  Manager."  He  thought  there  were  other  points 
of  view  from  which  the  subject  of  the  examination  of  titles  might  be 
discussed — the  point  of  view  of  the  public,  and  the  point  of  view  of 
men  like  himself,  upon  whom  practical  work  in  connection  with  the 
question  often  fell.  From  the  point  of  view  of  the  public,  he  could 
hardly  believe  that  there  was  no  objection  to  the  practice  of  submit- 
ting every  title  to  the  solicitors.  Very  often  a  certain  amount  of 
undeserved  odium  was  thus  brought  on  the  office,  and  an  impression 
was  often  produced  that  the  office  was  attempting  to  interpose  legal 
obstacles.     Then  there  was  also  the  question  of  expense.     The  result 
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of  submitting  a  simple  title  to  the  solicitor  often  was  to  compel  the 
claimant  to  employ  a  solicitor.  He  did  not  know  whether  Dr.  Sprague 
intended  to  confine  the  cases  to  be  sent  to  the  solicitors  to  assigned 
cases.  As  a  matter  of  fact,  certain  questions  might  arise  on  probates; 
and  although,  of  course,  even  in  a  simple  assignment  some  pitfall  might 
lurk,  yet  as  a  matter  of  fact  in  their  ordinary  private  affairs  they 
would  not  hesitate  to  take  the  risks  of  acting  upon  such  an  assign- 
ment. But  he  would  admit  that,  when  one  started  examining  deeds, 
it  was  difficult  to  know  where  to  stop ;  and  it  would  no  doubt  be 
considered  desirable  that  some  limitations  should  be  imposed  upon 
the  examination  of  titles  in  the  office.  Then  taking  the  point  of 
view  of  the  men  who  actually  had  to  assume  a  certain  amount  of 
direct  responsibility.  The  ultimate  responsibility,  of  course,  fell  upon 
the  manager;  and,  from  his  point  of  view,  it  was  not  unnatural  that 
he  should  desire  to  be  as  safe  as  possible.  It  was  conceivable  that  by 
the  aid  of  telephones  and  typewriters  a  manager  might  carry  on  the 
whole  business  practically  without  incurring  the  necessity  for  any 
skilled  labour.  That  was  done  to  a  large  extent  in  business  houses 
now,  and  also  to  some  extent  in  Grovernment  offices — one  skilled  man 
conducting  the  business  of  a  whole  department,  and  a  number  of 
typewriters  and  clerks  being  employed  at  low  salaries  to  carry  out  his 
instructions.  But  that  system  was  not  conducive  to  the  production 
of  a  succession  of  capable  actuaries.  If  that  were  done  where  were 
the  future  managers  to  come  from?  Men  in  his  position  were  trained 
by  the  Institute  to  deal  with  those  questions.  They  were  required 
b\'  the  Institute  to  go  with  some  thoroughness  into  those  questions 
of  law  as  they  affected  assignments  of  life  policies,  and  they  were 
prepared  to  take  a  certain  amount  of  responsibility  in  those  matters. 
They  desired  to  find  some  sphere  of  usefulness,  and  here  was  one. 
Even  from  the  point  of  view  of  the  manager,  he  did  not  think 
Dr.  Sprague's  argument  was  conclusive.  Even  solicitors  were  not 
infallible ;  and,  as  a  matter  of  fact,  nearly  all  the  badly  drawn  and  im- 
properly stamped  deeds  which  came  before  them,  had  been  erroneously 
drawn  or  stamped  b\'  solicitors.  It  was  quite  true  that  solicitors  who 
represented  Hfe  offices  were  as  a  rule  specially  trained ;  but  he  could 
hardly  believe  that,  in  many  of  those  busy  legal  offices,  a  number  of 
those  things  would  not  be  left  to  subordinates;  and,  if  that  were  so,  he 
did  not  see  why  the  office  could  not  act  as  safely  upon  the  opinion  of 
a  properly  trained  assistant  actuary,  as  it  could  upon  the  men  in  the 
solicitors'  offices. 

Me.  Dawes  (a  visitor)  said  his  chief  interest  in  the  pa^Der 
was  the  legal  point  of  view.  There  were  one  or  two  statements 
with  which  he  could  not  entirely  agree.  In  the  matter  of  the 
indemnity  and  the  Qd.  stamp,  that  was  a  trifling  detail,  but,  of 
course,  unless  an  indemnity  was  under  seal  it  would  be  of 
ver\'  little  use  in  man}'  people's  opinion ;  and  if  it  was  under 
seal,  a  10s.  stamp  would  be  required.  Another  very  interesting 
point  was  that  of  the  transfer  of  policies.  Dr.  Sprague  did  not 
suggest  it,  but  he  says  the  common  notion  is  that  policies 
may  be  transferred  like  shares.  A  great  many  people  had  that 
idea.  Policies  of  assurance  issued  in  South  Afi'ica  had,  he  believed, 
got    printed    endorsements  on  them  which  could  be  filled  up  ;  and 
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they  did  pass  from  hand  to  hand.  Last  week  a  case  was  brought 
to  his  knowledge,  in  which  an  English  poHcj  was  endorsed  with 
simply  the  signature  of  the  assured.  This  was  duly  witnessed,  and 
he  (Mr.  Dawes)  was  told  to  put  a  proper  assignment  on  at  the  top 
of  the  signature,  and  giye  notice  to  the  office.  When  he  raised  a 
question  on  the  matter,  he^was  told  "  Oh,  it  is  the  proper  thing  to  do  ; 
it  is  quite  the  common  thing  out  there."  He  asked  what  sort  of 
document  they  wanted  put  on,  because  it  seemed  to  him  a  curious 
thing  to  put  on  the  deed  after  the  signature  was  there.  Office 
solicitors  were  bound  to  giye  their  opinion  according  to  the  law ;  and 
that  was  not  always  exactly  palatable  to  the  managers  of  insurance 
companies,  who  would  rather  like  the  solicitor  to  say  something  else. 
What  one  wanted  was  one  or  two  offices  who  would  be  good  enough 
to  turn  themselyes  into  leading  cases  iu  order  to  get  some  question- 
able point  settled.  The  difficulty  was  to  find  yolunteers.  The  last 
point  raised  by  Dr.  Sprague,  was  as  to  the  production  of  the  deed. 
Xaturally  one  wanted  to  see  the  deed,  to  see  if  a  third  party  was 
coming  in.  With  regard  to  re-assignment,  one  wished,  of  course,  to 
facilitate  business  as  far  as  possible.  He  had  always  been  of  opinion 
that  a  letter  of  withdrawal  was  quite  sufficient,  without  haying  a 
formal  re-assignment.  There  was  no  legal  estate  in  a  policy,  as  there 
was,  for  instance,  in  a  freehold.  His  difficulty,  when  deeds  were  not 
forthcoming,  was  the  fear  that  they  were  insufficiently  stamped,  or 
not  stamped  at  all;  and  there  was  just  a  possibility  of  their  turning 
up  afterwards  and  giying  a  lot  of  trouble.  He  did  not  know  of  any 
case  where  the  Inland  Reyenue  had  succeeded  in  recoyering  the  £50 
penalty ;  but  one  was  always  followed  by  a  sort  of  haunting  dread 
that,  when  a  deed  was  not  produced,  there  might  be  that  possibility 
attached  to  it.  One  was,  therefore,  bound  to  be  on  the  safe  side,  and 
to  ask  for  eyerything  to  be  produced,  eyen  at  the  cost  of  giving 
trouble.  If  the  manager  of  the  office  took  upon  himself  to  say 
"  There  is  no  particular  risk  about  this,  and,  therefore,  I  will  waive 
it",  that  was  his  business.  He  thought  it  was  wrong  to  blame  a 
solicitor  for  not  giving  the  advice  the  manager  wanted,  if  it  were 
not  in  accordance  with  the  law.  That  should  not  be  expected, 
because  he  was  afraid  that  managers  were  only  human,  and  if  any- 
thing turned  up  afterwards,  they  (or  their  successors)  would  be  a 
little  inclined  to  blame  the  solicitor. 

Mb.  a.  F.  Bueeidge  said  he  agreed  with  the  majority  of  the 
speakers,  in  thinking  that  the  duplicate  policy  should  not  be 
encouraged;  but  there  might  arise  a  case  in  which  a  duplicate  policy 
might  almost  of  necessity  be  issued.  If  the  original  policy  were  lost 
or  mislaid  while  iu  the  custody  of  the  office  itself,  or  during  transit 
from  the  office  agent,  he  took  it  that  the  assured  had  a  right  to 
demand  a  duplicate  policy.  Again,  on  the  question  of  paying  cash 
bonuses  ou  a  lost  policy,  he  quite  agreed  with  Mr.  Browne  ;  it  was  a 
custom  in  his  office  to  do  so  under  proper  limitations  and,  of  course, 
taking  an  indemnity.  Carrying  the  point  one  step  further,  it  might 
be  interesting  to  quote  a  case  which  came  under  his  notice  some  time 
ago,  of  a  lost  policy  being  the  subsequent  object  of  an  absolute  assign- 
ment, and  being  sold  to  a  third  party,  who  was  perfectly  satisfied 
with  the  defective  title  as  it  stood.     In    that  case   it   was  true    a 
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certificate  of  title,  or  what  was  equivalent  to  a  certificate  of  title,  was 
given — not  exactly  in  the  form  given  by  Dr.  Sprague,  but  a  letter  was 
written,  stating  that  the  office  would  not  raise  any  objection  when  the 
])olicy  became  a  claim  on  account  of  the  loss  of  the  policy,  provided 
no  further  notices  o£  dealings  with  the  policy  reached  the  office.  That 
he  took  to  be  a  very  limited  certificate,  not  applying  to  the  title,  but 
merely  applying  to  the  fact  of  the  loss  of  the  policy.  It  was,  there- 
fore, interesting  to  note  that,  either  by  public  auction  or  private  con- 
tract, such  a  limited  certificate  was  accepted  and  a  purchaser  found 
for  the  policy.  In  the  case  of  bankruptcy,  of  course,  the  Official 
Receiver  must  give  notice  to  the  office.  If  he  did  not  do  so,  he 
believed  the  law  was  that  the  office  was  free  to  pay  to  the  representa- 
tives of  the  assui'ed,  or  to  the  assignees  of  the  policy  as  shown  by  the 
books.  A  ease  came  under  his  notice  some  few  months  ago,  in  which, 
after  an  office  had  so  paid  a  policy  on  the  life  of  a  bankrupt,  the 
bankruptcy  not  having  been  notified,  the  Official  Receiver  stepped 
in  ;  but  he  was  too  late,  and  he  could  not  substantiate  his  claim. 
Mr.  Todhunter's  remarks  on  the  treatment  of  legal  questions,  as  to 
whether  they  should  be  dealt  with  inside  the  office  or  sent  to  the 
office  solicitors,  were  very  interesting.  He  thought  Dr.  Sprague's 
meaning  was  perfectly  clear,  that  he  would  limit  the  reference  to  the 
solicitors  to  the  cases  where  the  policy  was  the  object  of  assignment, 
and  he  would  not  think  it  necessary  to  do  so  if  it  were  a  mere  question 
of  probate.  Dr.  Sprague  said  in  his  paper,  referring  to  the  difficulties 
arising  under  the  Stamp  Act  of  1891,  "  It  has,  in  my  opinion, 
"  become  more  desirable  than  ever,  that  all  assignments  sent  into  an 
"  office  should  be  submitted  to  the  solicitor  of  the  office;  and  from  the 
"  experience  I  have  had  in  two  offices,  of  widely  different  constitution, 
"  I  am  able  to  say  that  habitual  reference  of  all  titles  to  the  office 
"  solicitor,  is  not  open  to  objection,  either  on  the  ground  of  delay  or  on 
"  that  of  expense."  He  would  suggest  to  Mr.  Todhunter  that  the 
question  of  expense  should  not  stand  in  their  way.  There  was  no 
better  maxim  than  "  cheap  law  is  bad  law";  and,  therefore,  they 
should  not  be  deterred  from  seeking  advice  by  considerations  of  cost. 
It  was  desirable  in  the  discussion  that  the  object  of  Dr.  Sprague 
should  not  be  misunderstood.  Dr.  Sprague  did  not  wish  to  elicit  an 
opinion  from  his  legal  adviser  which  was  not  in  strict  accordance  with 
the  law  ;  on  the  contrary,  he  desired  to  obtain  the  strictly  legal  state- 
ment of  the  case,  and  then,  with  his  well-known  acumen,  he  probed 
his  lawyer  as  to  the  reasons  of  his  decision,  and  would  himself 
distinctly  assume  responsibility,  or  obtain  the  sanction  of  his 
directors  for  assuming  direct  responsibility,  for  waiving  any  strictly 
legal  point  which  he  did  not  think  it  necessary  to  enforce.  The 
object  of  the  paper  had  their  warm  sympathy.  It  was  to  simplify 
their  contract  as  much  as  possible,  and  endeavour  to  show  the  public 
that,  in  holding  a  policy  of  assurance,  the}'  were  holding  one  of  the 
simplest  and  most  secure  contracts  they  could  obtain. 

The   President   expressed   the  thanks   of  the  meeting  to  Dr. 
Sprague,  for  his  latest  contribution. 
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Dr.  Speague,  in  reply,  writes  : — 

It  was  a  great  disappointment  to  me,  that  I  was  unable  to  go  to 
•London  and  read  my  paper  myself,  as  I  had  intended  ;  but  the 
discussion  seems  to  be  so  well  and  fully  reported,  that  I  believe  I 
understand  the  views  of  the  various  speakers  as  well  as  if  I  had  been 
present.  I  am  particularly  pleased  that  the  reading  of  the  paper  has 
called  forth  from  other  actuaries  of  experience  so  much  interesting 
information,  as  to  the  practice  of  their  respective  ottices,  and  as  to 
their  own  opinions  ;  and  I  am  glad  to  learn  that  there  is  not  so  much 
diversity  of  practice  as  I  had  supposed.  There  is  such  a  general 
agreement  among  the  speakers  with  the  piinciples  laid  down  in  my 
paper,  that  there  are  comparatively  few  points  on  which  I  shall  have 
any  further  remarks  to  make. 

I  see  that  the  President  does  not  share  my  opinion  that  all  assign- 
ments sent  to  the  office  in  proof  of  a  claimant's  title,  should  be 
submitted,  as  a  matter  of  course,  to  the  solicitor ;  but  that,  when  a 
title  is  comparatively  simple,  he  acts  upon  his  own  judgment.  He 
has  therefore  in  every  case  to  consider  and  decide  whether  the  title 
is  sufficiently  simple  for  him  to  deal  with  it  himself,  or  whether  it 
should  be  sent  to  the  solicitor.  It  is,  I  think,  a  much  more 
convenient  course  to  pay  the  solicitor  a  salary-  for  advising  on  titles 
and  other  legal  matters,  and  then  to  send  him  every  assignment,  so 
as  to  obtain  from  him  a  written  report  on  every  title,  whether  simple 
or  complicated.  In  this  way,  the  actuary  (or  manager)  is  freed  from 
all  direct  responsibility  as  to  legal  matters,  and  a  sharp  line  is  drawn 
between  his  duties  and  those  of  the  solicitor.  When  an  arrangement 
of  this  kind  is  made,  it  would  be  inconsistent  for  the  actuary  to 
volunteer  information,  as  the  President  says  he  does,  regarding 
"lacunae  in  the  chain  of  assignments  and  reconveyances."  It  is 
much  better,  I  think,  that  the  actuary  should  not  do  this ;  but  that 
he  should  confine  himself  to  recording  and  acknowledging  the  notices 
served  upon  him,  and  not  even  compare  these  notices,  either  Avith 
each  other  or  with  the  deeds  when  they  are  sent  in. 

As  regards  indemnities,  it  is,  I  imagine,  very  rarely  indeed  that  an 
office  has  to  make  a  claim  on  a  person  who  has  granted  it  an 
indemnity;  and,  as  it  would  often  be  considered  vexatious  and 
oppressive,  if  the  company  insisted  on  having  proof  that  the  person 
giving  the  indemnity  is  good  for  the  amount,  1  think  it  is  better  to 
accept  the  indemnity  without  making  any  enquiry.  I  do  not  know 
why  an  indemnity  not  under  seal,  should  be  considered  of  very  little 
use,  as  Mr.  Dawes  says  ;  and  I  should  be  glad  to  have  information 
on  the  point.  Upon  one  occasion,  a  solicitor  acting  for  us  took  the 
indemnity  in  the  form  of  a  regular  penal  bond,  and  thus,  in  my 
opinion,  put  the  claimant  to  much  unnecessary  expense. 

I  cannot  agree  with  Mr.  Manly,  that  it  is  only  by  virtue  of  the 
Policies  of  Assurance  Act  that  we  can  safely  give  a  certificate  of 
title  in  the  form  contained  in  my  paper.  If  there  are  two  competing 
absolute  assignments,  and  the  office  has  only  receiA'ed  notice  of  the 
one  which  is  later  in  date,  it  would,  quite  independently  of  the  Act, 
have  been  safe  in  recognizing  the  assignee  under  the  later  assign- 
ment as  the  owner  of  the  policy,  provided  he  produced  his  title  and 
it  was  found  satisfactory.     If  it  subsequently  received  notice  of  the 
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prior  assignment,  it  might  probably,  by  virtue  of  the  Act,  still 
recognize  the  assignee  under  the  later  assignment  as  the  owner  of 
the  policy  ;  but  this  seems  to  me  to  be  a  case  in  which  it  would  be 
better  to  decline  to  grant  a  certificate  of  title.  Although  Mr.  Manly 
seems  to  take  exception  to  what  I  say  as  to  the  production  of  a  deed 
being  notice  of  its  contents,  I  think  we  are  really  of  the  same 
opinion.  If  a  deed  is  produced,  and  left  with  the  office  for  a  time, 
this  is  certainly  a  notice  of  the  existence  of  the  deed,  and  should  be 
registered  as  such  ;  but  it  is  not  such  a  notice  as  the  office  is  bound 
to  acknowledge  under  the  Policies  of  Assurance  Act.  I  entirely 
agree  with  ]\Ir.  Manly's  remarks  as  to  bankruptcy. 

I  think  Mr.  Browne's  remarks  form  a  valuable  contribution  to 
the  discussion,  and  I  have  been  greatly  interested  by  his  account  of 
the  case  where  there  are  three  claimants  to  the  policy  money,  the 
second  of  whom  holds  the  policy.  I  trust  that,  when  the  case  is 
decided,  Mr.  Browne  will  report  the  result  to  the  Institute.  I  am 
not  sure  that  Mr.  Bailey  is  right  in  saying  that  it  would  save  a  great 
deal  of  trouble  to  all  connected  with  life  offices,  if  policies  could  be 
assigned  like  shares  or  consols ;  for  I  am  inclined  to  think  that  the 
trouble  would  not  be  got  rid  of,  but  only  shifted  from  one  shoulder 
to  the  other.  Policies  would  still  be  mortgaged  as  at  present :  and 
different  persons  would,  as  now,  be  interested  in  the  same  policy  in 
different  ways  ;  and  would  give  notices  to  the  office,  which  it  would 
be  bound  to  register  and  keep  in  view.  Even  if  the  assignment  of 
policies  was  assimilated  to  the  transfer  of  consols,  distringases  would 
be  served  on  the  company,  by  persons  having  different  interests  in 
the  same  policy  ;  and  it  would,  before  paying  the  sum  assured  or  the 
surrender  value,  have  to  investigate  the  title  of  the  claimant.  In 
one  respect  such  a  system  would  be  greatly  preferable  to  the  present 
one :  it  would  enable  a  man  to  give  notice  to  the  office,  by  means  of 
a  distringas,  that  he  has  an  interest  in  a  policy  ;  and  when  that 
interest  ceases,  to  withdraw  his  distringas,  without  the  necessity  of 
preserving  and  producing  to  the  office  at  some  future  time  the 
cancelled  deed  which  gave  him  the  interest.  But  this  advantage 
would  be  gained  in  a  much  simpler  way  by  providing  that  a  creditor,  or 
other  person,  instead  of  giving  notice  to  the  office  of  a  deed,  might 
protect  his  rights  by  simply  giving,  notice  that  he  is  interested  in  the 
policy.  Apart  from  this,  I  diff'er  with  Mr.  Bailey  in  thinking  that 
we  should  not  so  much  consider  what  will  save  us  trouble,  as  what 
will  conduce  to  the  convenience  of  our  constituents.  It  is  quite  a 
new  idea  to  me  that  the  public  may  object  to  their  titles  being  sub- 
mitted to  the  solicitor  of  the  company.  Mr.  Todhunter  does  not  say 
distinctly  why  this  is ;  but  I  infer  from  what  he  says,  that  he  and 
persons  in  his  position  are  more  easily  satisfied  than  the  office 
solicitor  would  be ;  in  fact,  that  they  are  likely  to  pass,  without 
question,  titles  to  which  the  solicitor  would  raise  objections.  In  the 
absence  of  further  explanation,  this  seems  to  me  to  be  a  strong 
argument  in  favor  of  referring  all  titles  to  the  solicitor.  If  a  well- 
founded  objection  is  taken  to  a  title,  it  must  be  disposed  of,  whether 
it  has  been  raised  by  the  solicitor  or  an  official  in  the  office  ;  and  I  do 
not  understand  why  it  should  be  more  necessary  for  the  claimant  to 
employ  a  solicitor  in  the  one  case  than  in  the  other.     Perhaps  when 
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Mr.  Todhunter  refers  a  title  to  the  solicitor,  he  always  instructs  him 
to  write  to  the  claimant ;  but  this  is  not  necessary  or  desirable  in 
the  case  of  a  simple  title.  In  conclusion,  I  have  to  thank  Mr.  Burridge 
for  correcting  some  misconceptions  as  to  mj  meaning  on  the  part  of 
Mr.  Todhunter  and  Mr.  Dawes. 


The  Mathematical  Lav:  of  Mortality.  By  Dk.  Theodok 
WiTTSTEix  of  Hanover.  Translated  by  D.  A.  Bumstkd. 
F.I.A. 

[A  translation  of  an  essay  by  De.  Wittsteix  on  the  Mathematical  Law 
of  Mortality  appeared  in  this  Journal  (vol.  xxiv,  p.  15.3J.  Dk.  Wittsteix 
afterwards  published  a  pamphlet  in  continuation  of  the  subject,  in  which  he  used 
the  method  of  Least  Squares  for  the  determination  of  two  of  the  constants  in 
liis  formula,  and  applied  the  formula  to  the  graduation  of  the  H.^  Table  of 
Mortality.     The  following  is  an  abridged  translationi  : 

A  Corollary  to  the  ^Method  of  Least  Squares. 

§  18.  i.N  applying  the  method  of  Least  Squares  a  peculiar 
difficulty  is  often  experienced  whenever  the  function,  of 
which  we  have  a  series  of  observed  values,  is  uot  linear  with 
respect  to  the  unknown  constants  to  be  determined  and  is 
therefore  either  of  a  higher  algebraic  order  or  is  transcendental. 

§  19.  We  can  scarcely  conceive  of  this  difficulty  ever  being 
entirely  obviated,  but  we  have  succeeded  in  proving  that  it  is 
possible  in  respect  of  a  certain  class  of  functions,  namely  when 
we  can  transform  the  given  function,  by  ordinary  operations,  into 
another  which  is  linear,  as  for  example, 

y_ga+ix    JQ^Q    logy  =  flloge4-i,i-log  e 

y  =  sin  {a  +  b:c)  into  arc  sin  y  =  a  +  bx 

where  the  new  functions  have  become  linear  in  regard  to  the 
unknown  constants  a  and  b.  In  cases  of  this  kind  it  is  always 
possible  to  determine  exact  values  of  these  constants  from  the 
new  functions,  provided  we  bear  in  mind  the  following  proposition. 
§  20.  Theorem.  If  a  series  of  observed  values  A  &c.  of  a 
function  y  is  given,  having  the  weights  w  &c.  we  may,  instead  of 
making  the  sum  of  the  squares  of  the  errors  of  y  a  minimum, 
with  perfect  accuracy  determine  the  unknown  constants  contained 
in  y  by  making  the   sum  of  the  squares  of    the   errors   of    an 
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arbitrai'y  function  of  y,  f  (y)  a  niinimnnij  ascribing  at  the  same 
time  to  each  observation  a  weight  lo',  such  that, 


^--(fTf (1) 


where  K  denotes  an  arbitrary  positive  constant  which  is  the  same 
for  all  the  observations. 

The  proof  is  very  simple.  If  the  sum  2  w  (?/  — A)^  and  the 
sum  2  iv'  [f  (y)—f  (A)]-  (where  2  includes  all  the  observations) 
are  each  to  be  a  minimum  for  the  same  values  of  the  constants 
contained  in/  {y),  this  is  only  possible  when  each  term  of  the  one 
sum  is  either  equal  to  the  corresj)onding  term  of  the  other  sum 
or  differs  from  it  by  a  positive  factor  which  is  the  same  for  every 
term.     Denoting  this  factor  by  K,  we  must  therefore  have 

iv(y-Ay        _^ 


w 

or  -,  —AVI i 

w  V      v  —  A.     J 


from  which  the  above  expression  (1)  follows  at  once,  as  we  may 
correctly  substitute  for  the  ratio  of  the  small  differences 
/(?/)— /(A)  and  (y  — A)  the  ratio  of  their  differentials.  For  it  is  a 
fundamental  principle  in  applying  the  method  of  Least  Squares 
that  the  errors  of  observation  must  be  nearly  infinitesimal  in 
comparison  with  the  observed  quantities  themselves. 

§  .21.  Since  the  weights  have  only  a  relative  significance  we 
may,  for  the  purpose  of  shnplifying  the  calculations,  so  assume 
the  arbitrary  constant  K  that  if  the  expression 

\  dA  ) 

contains  a  constant  factor  which  has  the  same  value  for  all  the 
observations,  we  have  the  product  of  K  into  this  factor=l.  If 
there  be  no  such  factor  we  take  K  =  l. 

Thus  if,  in  the  above  example  of  §  19  the  function 
y  —  ga+ix  weight  =  i<; 

is  transformed  into 

log  y  =  «  log  e  +  bx  log  e,  weight  =  w' , 

we  get  w'  ^=ivA} 

with  which  weight  the  constants  of  the  new  function  a  log  e  and 
b  log  e,  must  be  calculated. 


formula  of  ^  4^  ii:=  —7^ the  maximum  weights  beins  taken 
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Similarly  if  in  the  second  of  the  above  examples  the  function 
y  =  sin  (a  +  hx) ,  weight  =  iv, 

is  transformed  into 

arc  sin  ?/  =:  fl  +  bx,  weight  =  iv' 

we  get  tv'  =  ?f  (1  —  A-) . 

Application  of  the  Formula  to  a  Second  Example. 

§24.  The  example  given  in  the  first  part  of  this  paper  (see 
J.I. A.  Vol.  xxiv)  was  incomplete  inasmuch  as  the  method  of 
Least  Squares  was  not  applied  to  the  solution,  and  that  example 
cannot  therefore  be  regarded  as  an  entirely  suitable  test  of  our 
formula.  We  therefore  give  another  example  in  which  the 
method  of  Least  Squares  is  fully  applied. 

Table  D  contains  the  figures  from  which  the  H^'  Mortality 
Table  was  calculated  and  we  have  added  Col.  (5)  which  gives  the 
weights  of  the  probabilities  of  dying  calculated  according  to  the 
l_ 

as  100  and  only  whole  numbers  being  used. 

Table  E  contains  Woolhouse's  graduation^  which  we  use  for 
comparison,  and  Table  F  shows  the  results  of  our  calculation 
which  we  will  now  explain. 

§25.  In  order  to  apply  our  formula  (No.  17,  §  13) 

9^=«-^^-^''+-«-'"-^'' (3) 

^  m 

to  the  observations  in  Table  D  it  is  necessar}'  to  determine  4 
constants,  of  which  we  will  first  consider  M  and  m. 

With  respect  to  M  we  can  draw  the  same  conclusion  as  in 
§11.  Table  D  ends  with  two  living  at  age  96,  both  of  whom 
died  in  the  following  year.  It  is  possible  that  with  a  greater 
number  of  observations  there  might  be  some  survivors  at  age  97, 
and  we  will  therefore  take  the  limiting  age  at  98,  or  make 
M  =  97.  It  will  be  observed  that  this  agrees  with  Woolhouse^s 
Table  E. 

To  determine  the  second  constant  m,  we  seek  firstly  the 
minimum  probability  of  dying.  This  is  found  at  age  16  in 
Table  D  whence  it  would  follow  according  to  §14  that  rn  =  b. 
But  this  deduction  is  ven.'  unsafe  in  view  of  the  small  numbers 
observed  at  this  age;  as  appears  also  from  the  fact  that  qi^  =  o; 
which  is  a  value  of  which  no  use  whatever  can  be  made.     It  is 
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further  to  be  noticed  that  the  observations  under  consideration  deal 
with  persons  who  were  accepted  as  healthy  and  that  this  quality 
must  be  assumed  in  respect  of  the  children  also.  We  therefore 
think  it  would  be  safer  to  put  m  =  6  by  which  the  minimum  is 
brought  down  to  age  l-l.  In  this  also  we  agree  with  Wool- 
house's  Table  E. 

Inserting  these  two  constants  in  equation  (3)  it  becomes 

^.,=  a-^97-a^j"+^a-f6.'^^" (4) 

§  26.  The  other  constants  a  and  n  must  be  determined  by  the 
method  of  Least  Squares^  and  we  must  first  decide  how  and  to 
what  extent  the  observations  in  Tabh;  D  can  be  used. 

The  calculation  is  based  as  before^  not  upon  the  observed 
deaths^  but  upon  the  observed  probabilities  of  dyings  so  that  we 
make  direct  use  of  our  formula  for  q_^.  We  will  therefore 
determine  the  two  unknowns  a  and  n  so  that  they  may  reduce 
the  sum  of  the  squares  of  the  errors  of  these  probabilities^  each 
multiplied  by  its  weight,  to  a  minimum.  The  weights  can  be 
calculated  directly  by  the  formula  in  §  4,  without  using  the 
values  in  Col.  5  of  Table  D. 

Now  we  know  that  in  getting  this  formula  it  is  assumed  that 
the  observed  numbers  of  living  and  dying  are  large,  and  that  if 
it  be  applied  to  numbers  which  are  not  large  only  approximate 
values  of  the  weights  are  obtained.  This  is  of  itself  no 
disadvantage  for  in  this  case,  as  in  many  others,  the  final  results 
are  scarcely  affected  when  approximate  values  of  the  weights  are 
used  instead  of  the  true  weights.  But  when  the  deaths  =  o,  the 
formula  is  not  applicable  and  we  must  limit  our  calculations  to 
the  observations  for  ages  17  to  93  inclusive.  Our  task  therefore 
consists  in  determining  two  unknown  constants  from  77 
observations  and  their  weights. 

§  27.  The  following  is  the  course  usually  prescribed  for 
solving  this  problem,  as  the  function  q^.  is  transcendental  in 
respect  of  a  and  n. 

We  must  first,  as  in  §11,  choose  arbitrarily  from  the 
observations  two  ages,  and  insert  in  our  function  the  corresponding 
pairs  of  values  of  x  and  q^^.  Two  equations  are  thus  obtained 
from  which  we  find  a  and  n.  In  order  that  the  solution  may 
be  possible  we  must  be  careful  to  choose  the  ages  sufficiently  high 
to  secure  that  the  second  part  of  our  function  which  pertains  to 
infant  mortality  may  vanish ;  then  the  calculation  can  be 
proceeded  with  exactly  as  in  §11. 
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§  28.  Since  the  second  part  of  our  formula,  which  relates  to 
infant  mortality,  gives  a  value  which  is  small  in  comparison  with 
that  given  by  the  first  part^  we  may  in  the  meantime  neglect 
that  second  part  and  deal  only  with  the  function  q=^a~^^~^'^  to 
which  we  attribute  the  weights  given  by  the  formula  of  §4. 

We  have  already  in  §11  (14)  deduced  from  the  above 
equation  the  following: 

log  log-  =  n  log  (M  —x)  +  log  log  a 

which  is  linear  with  respect  to  the  constants  n  and  log  log  a;  the 
weights  corresponding  to  it  may  be  denoted  by  iv' . 

Denoting  in  future  the  observed  values  of  the  probability 
of  dying  by  q,  we  get  by  means  of  the  proposition  in  §20 

n    1    I 

dfjh)  ^      °°  ""^'q  ^  (logA'  and   '^  =  ^'^^"g^)' 
dA  dq  ^log?  ^'       9'(\^g1T 

and  finally  talcing  K(loge)^=l(§21) :  and  substituting  for  w  its 
value,  we  have 

iv'  =  ^        1 102;-  ) 
l-qK    -  qJ 

Since  according  to  this  new  function  the  expression  for  the 
error  of  observation  takes  the  form 

7ilog(M  — .r)  +  log  log  ff  — loglog- 
we  must  now  make 

'%iv'  \n  log  (M — .z')  +  log  log  a — log  log  -  • 

a  minimum,  where  %  extends  to  all  the  77  observations :  Then 
differentiation  with  respect  to  n  and  log  log  a  gives  us  the  two 
equations 

n%iv'  log(M  —  x)  +  log  log  a^iv'  =  ^w'  log  log  - 
wS?y'[  log(M  — ar)  j   +  loglog«2w'log(M  — a:) 

=  %w'  los:  I02;    lo":  (M — A') 

and  the  solution  of  these  gives  the  values  of  n  and  loglogfl'. 
We  thus  get 

«  =  1-41863         w= -63507 
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Substituting  these  in  tlie  formula  for  q  (No.  4)  the  probabilities  of 
clving  are  obtained.  These  however  are  not  the  final  probabilities 
given  in  Table  F,  since  agreeably  with  what  was  said  at  the 
beginning  of  this  Section  they  require  another  correction  with 
which  we  will  now  deal. 

§  29.  The  values  of  the  constants  a  and  n  in  the  last  §  were 
calculated  from  an  incomplete  formula  for  q:  the  complete  one 
being: 

where  c=  ~  a~^"^^' 
m 

This  may  be  written 

q  —  c=^a     -^   -^ 

where  c  indicates  a  given  constant  for  each  observation. 

The  weights  w,  which  belong  to  this  new  function  q  —  c,  are 

identical  with  those  of  the  function  q  in  the  last  §  as  can  easily  be 

seen  from  the  theorem  in  §20. 

The  calculation  on  the  basis  of  this  new  function  is  as  follows: 
§  30.     Proceeding  as    in    §  28,  we    deduce    from   the    above 

expression  for  q  —  c 

log  log  — —  =n  log  (M  — .r)  +log  log  a, 
q      c 

which  is  linear  in  respect  to  n  and  log  log  a. 

The  weights  lu'  corresponding  to  this  new  function  are  not 
strictly  speaking  identical  with  those  of  §  28.  For  applying 
§  20  it  is  seen  that 

...        fZ  log  log .,        .^ 

dfX  _  -  q-c  _  (loggj- 


and 


dA  d[q  —  c)  (q  —  c)  log  {q  —  c) 

w   _  K(loge)^ 

2v'        {q  —  c)- [log  [q  —  c)]-' 


Substituting  for  tv  its  known  value,  and  taking  K  (log  e)*  =  l,  we 
obtain  for  ?r'  a  different  value  from  that  in  §  28.  But  the  effect 
of  the  difference  must  be  very  insignificant  on  our  values  and 
moreover  as  it  only  concerns  weights  which  themselves  are  more 
or  less  approximations,  we  may  quite  disregard  it.  We  retain 
therefore  the  values  of  w'  in  §  28  unaltered. 
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The  quantity  to  be  reduced  to  a  minimum  will  therefore  be 
the  following, 

/  1    \2 

2w7  n  log  (M  —  ^)  +  log  log  a  —  log  log  — —  j  . 

Differentiating  this  with  respect  to  7i  and  log  log  a  we  get  the 
two  equations, 

nXw'\o^{M.  —  x)  +log  logaSiy'^Sw'log  log    _ 

q     c 

n%w'[\og{M  —  x)']-  +  \og  logaS?//log(M  — .r)=5^i(j'loglog--^ 

g    c 

xlog(M-a-), 

solution  of  which  gives  the  final  values  of  the  two  unknown 
quantities,  n  and  log  log  a. 

On  comparing  these  two  equations  with  those  at  the  end  of 
§  28,  we  notice  that  the  terms  on  the  left  side  are  identical  and 
therefore  will  not  require  recalculation.  On  the  right  side  those 
terms  only  need  be  recalculated  in  which  the  quantity  c  has  a 
significant  value;  as  our  calculations  extend  only  to  five  decimal 
places,  this  was  found  to  occur  at  the  ages  17  to  34;  the 
remaining  terms  can  be  taken  unaltered  from  §  28.  We  see 
therefore  that  the  correction  of  §  28  given  by  the  calculations  of 
this  §  does  not  greatly  aifect  the  result. 

The  solution  of  these  equations  gives 

«  =  1-41790         ;i  =  -63549 
and  the  probability  of  dying  at  any  age  x  is, 

fy=l-41790-'«7-x-r«^=«  +  ^  X  l-41790-'«-'"''''' 

By  this  formula  we  have  calculated  the  numbers  given  in 
Columns  4,  5,  6  of  Table  F.  We  may  observe  that  the  numbers 
in  Col.  5  calculated  to  5  decimal  places  were  identical  with  the 
values  of  the  quantity  c,  except  in  a  few  isolated  cases  in 
which  the  difference  was  unity  in  the  5th  decimal  place.  This 
proves  that  we  were  justified  in  adopting  the  value  of  c  found 
in  §  28. 

Finally,  from  the  probabilities  of  dying  (Table  F,  Col.  6)  we 
have  calculated  in  the  usual  manner  the  numbers  living  (Col.  2) 
and  the  deaths  (Col.  3) ;  using  as  a  radix  the  arbitrary  number  of 
10,000  living  at  age  10,  which  is  the  basis  of  Tables  D  and  E. 

VOL.  XXXIII.  2    E 
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§31.  It  must  strike  anyone  that  the  values  of  the  constants 
a  and  n,  which  form  the  basis  of  Tables  C  and  F,  namely 

a  =1-42423  n= -63033 

and  a=  1-41790  n  = -63549 

differ  from  each  other  by  very  small  amounts  and  that 
their  differences  sometimes  act  in  opposite  directions  and 
neutralize  one  another.  Table  C  is  founded  on  observations  of 
Officials,  who  were  not  subject  to  medical  examination  at  entry; 
while  Table  F  is  founded  on  the  observation  of  men  who  were 
proved  to  be  healthy  at  entry.  Nevertheless  the  differences 
between  the  two  values  of  a  and  of  n  do  not  amount  to  so  much 
as  1  per-cent  and  the  greatest  part  of  the  difference  in  the  tables 
is  in  the  value  of  the  constant  Mj  that  is  the  limiting  age. 

We  may  hence  conjecture  that  possibly  the  quantities  a  and  n 
are  constants  in  the  absolute  sense  of  the  word ;  like,  for 
example,  the  accelerating  force  of  gravity  —  the  mechanical 
equivalent  of  heat,  &c.,  and  that  the  above  are  only  approximate 
values.  The  consequence  of  this  would  be  that  in  all  tables  of 
mortality — the  instance  before  us  being  that  of  males  after  the 
exclusion  of  the  disturbing  influence  of  infant  mortality — the 
probabilities  of  dying  would  be  absolutely  identical  and  the  tables 
would  differ  only  in  the  limit  of  age;  so  that  the  probability  of 
dying  would  always  be  the  same  when  w—x  is  the  same.  Or  in 
other  words,  one  of  these  tables  of  mortality  would  be  immediately 
altered  to  another  when  we  shift  Col.  4  along  Col.  1  in  the  proper 
direction  for  as  many  years  as  are  equal  to  the  difference  between 
the  limits  of  age  in  the  tables.  Columns  2  and  3  then  follow  in 
the  usual  way. 

If  this  property,  which  is  only  approximately  true  in  the  cases 
we  have  considered,  were  found  to  be  generally  true,  it  is  evident 
that  the  construction  of  mortality  tables  would  be  facilitated  and 
simplified  to  an  extraordinary  degree.  In  this  connection  it  may 
be  noted  that  as  soon  as  a  and  n  are  accurately  determined,  the 
value  of  the  constant  M  and  therefore  the  limiting  age,  can  be 
found  by  the  formula  (obtained  from  (13)  in  §  11), 


The  following  is  an  example  of  the  use  of  this  formula. 
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If  we  assume  the  accurate  value  of  the  constants  a  and  n  to 
be  the  arithmetical  means  of  the  above  say, 

«=  1-421  n  =  -633 

we  can  then,  without  knowing  M,  calculate  all  the  probabilities 
of  dying  for  the  successive  values  of  M  — ,r,  and  thereby  form  a 
normal  table  wanting  only  the  ages.  In  order  to  apply  this 
normal  table  to  the  observations  in  Table  A  we  select  from  the 
latter  the  probability  of  dying  which  has  the  greatest  weight, 
namely 

x  =  ^Q  <7  = -009384; 

and  then  inserting  these  numbers  in  the  above  formula  we  have 
M  =  95-5,  whereas  we  had  fixed  M  =  95  as  a  basis  for  Table  C. 

Similarly  if  we  select  from  Table  D  the  probability  of  dying 
which  has  the  greatest  weight,  namely 

^  =  35  <7  = -008236 

and  substitute  these  numbers  in  the  same  formula  we  have 
M  =  97-2;  while  for  Table  F  the  value  M  =  97  had  been  assumed. 
The  Mortality  tables  derived  from  constants  thus  determined  will 
obviously  differ  very  little  from  our  Tables  C  and  F,  and  will 
correspond  almost  as  closely  to  the  actual  observations. 

We  will  not  pursue  this  further,  as  we  are  proceeding  upon 
entirely  hypothetical  ground.  More  extensive  observations  are 
needed  before  we  can  decide  whether,  and  how  far,  the  above- 
mentioned  conjecture  holds  good. 
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D.    H^ 

Tahle  of  Mortalitij. 

(1) 

(2) 

(3) 

(4)                  (5)       1 

(6)         1 

(7) 

Numbers 

Probability 

Unadjusted            1 

exposed 

Numljers 

of  Dying  in       Relative 

Age 

to  Risk  of 

Dj-ing 

a  Year            Weights 

Numbers 

Numbers 

Dciitii 

=(3)  ^(-2) 

Living 

Dying 

0 

21 

0 

0-0000 

1 

1 

47-5 

0 

0-0000       . 

2 

65 

1 

0-0154       1 

3 

79 

0 

0-0000 

4 

93-5 

0 

0-0000 

5 

119 

1 

0-0084 

6 

147-5 

1 

0-0068 

7 

186-5 

0 

0-0000 

8 

239-5 

0 

0-0000 

9 

309-5 

1 

0-0032 

10 

379 

3 

0-0079 

10,000 

79 

11 

434 

0 

0-0000 

9,921 

0 

12 

491-5 

2 

0-0041 

9,921 

40 

13 

578 

2 

0-0035 

9,881 

35 

14 

731 

3 

0-0041 

9,846 

40. 

15 

908 

2 

0-0022 

9,806 

22 

16 

1,129 

0 

0-0000 

9,784 

0 

17 

1,421 

6 

0-0042 

8 

9,784 

41 

18 

1,810-5 

11 

0-0061 

7 

9,743 

59 

19 

2,414 

17 

0-0070 

8 

9,684 

68 

20 

3,293-5 

19 

0-0058 

13 

9,616 

56 

21 

4.578-5 

32 

0-0070 

15 

9,560 

67 

22 

6,397 

40 

0-0063 

23 

9,493 

59 

23 

8,534 

66 

00077 

25 

9,434 

73 

24 

10,936 

75 

0-0069 

37 

9,361 

64 
48 

25 

13,622-5 

70 

0-0051 

61 

9,297 

26 

16,339 

113 

0-0069 

54 

9,249 

64 

27 

19,170-5 

124 

0-0065       I 

68 

9,185 

60 

28 

21,837 

171 

0-0078 

64 

9,125 

71 

29 

24,588 

181 

0-0074 

77 

9,054 

67 

30 

27,112-5 

224 

0-0083 

75 

8,987 

74 

31 

29,213 

215 

0-0074 

91 

8,913 

65 

32 

31,232 

260 

00083 

86 

8,848 

74 

33 

32,969 

274 

0-0083 

91 

8,774 

73 

34 

34,o35-5 

300 

0-0087 

91 

8,701 

76 

35 

35,818-5 

295 

00082            1 

00 

8,625 

71 

36 

36,840-5 

326 

0-0089 

96 

8,554 

75 

37 

37,360 

357 

0-0096 

90 

8,479 

81 

38 

37,804-5 

389 

0-0103 

85 

8,398 

87 

39 

38,112-5 

405 

0-0106 

83 

8,311 

88 

40 

38,195 

377 

0-0099 

89 

8,223 

81 

41 

37,838 

396 

0-0105 

83 

8,142 

85 

42 

37,258-5 

399 

0-0107 

80 

8,057 

87 

43 

36,534-5 

387 

0-0106 

79 

7,970 

84 

44 

35,693 

421 

0-0118 

90 

7,886 

93 

45 

34,735-5 

429 

!       0-0124 

65 

7,793 

97 

46 

33,660-5 

421 

0-0125 

62 

7,696 

96 

47 

32,502 

460 

0-0142 

53 

7,600 

107 

48 

31,228 

440 

0-0141 

51 

7,493 

106 

49 

30,055-5 

459 

0-0153 

46 

7,387 

113 
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E.  H-^i  Table. 

P.   H*^  Table. 

WooLHoasE's 

Graduation 

New  Adjustment 

(1) 

(2) 

(3) 

(4) 

(1) 

(2) 

(3) 

(4)      (5)      (0) 

Age 

Age 

X 

h 

dx 

1^ 

X 

Ix 

d^ 

^x 

0 

0 

14,137 

2,380 

0-0017 +  0-1667  =  0-1684 

1 

1 

11,757 

679 

0-0018  +  0-0560  =  0-0578 

2 

2 

11,078 

359 

0-0018  +  0-0306  =  0-0324 

3 

3 

10,719 

220 

0-0019  +  0-0186  =  0-0205 

4 
5 

4 
5 

L0,499 

147 

0-0020  +  0-0120  =  0-0140 
0-0021+0-0080  =  0-0101 

10,352 

105 

6 

6 

10,247 

79 

0-0022+0-0055  =  0-0077 

7 

7 

10,168 

71 

0-0023  +  0-0048  =  00071 

8 

8 

10,097 

52 

0-0024  +  0-0028  =  0-0052 

9 
10 

9 
10 

10,045 

45 

0-0025  +  0-0020  =  0-0045 

10,000 

49 

00049 

10,000 

41 

0-0026  +  0-0015  =  0-0041 

11 

9,951 

40 

0-0040 

11 

9,959 

37 

0-0027  +  0-0011=0-0038 

12 

9,911 

33 

0-0033 

12 

9,922 

37 

0-0028  +  0-0008  =  0-0036 

13 

9,878 

28 

0-0029 

13 

9,885 

35 

0-0029  +  0-0007  =  0-0036 

14 

9,850 

28 

0-0028 

14 

9,850 

35 

0-0030  +  0-0005  =  0-0035 

15 

9,822 

28 

0-0029 

15 

9,815 

35 

00032  +  0-0004  =  0-0036 

16 

9,794 

32 

0-0032 

16 

0,780 

35 

0-0034  +  0-0003  =  0-0037 

17 

9,762 

37 

0-0039 

17 

9,745 

37 

0-0035  +  0-0002  =  0-0037 

18 

9,725 

47 

00048 

18 

9,708 

37 

0-0037  +  0-0002  =  0-0039 

19 
20 

9,678 

56 

0-0057 

19 

9,671 

38 

0-0038  +  0-0001  =  00039 
0-0040  +  0-0001  =  0-0041 

9,622 

61 

0-0063 

20 

9,633 

40 

21 

9,561 

64 

0-0067 

21 

9,593 

41 

0-0042  +  0-0001=0-0043 

22 

9,497 

65 

0-0068 

22 

9,552 

43 

0-0044  +  0-0001  =  0-0045 

23 

9,432 

64 

0-0068 

23 

9,509 

44 

0-0046  +  0-0001  =  0-0047 

24 
25 

9,368 

62 

0-0066 

24 

9,465 

46 

0-0048  +  0-0001  =  0-0049 

9,306 

62 

0-0066 

25 

9,419 

48 

0-0051 

26 

9,244 

61 

0-0067 

26 

9,371 

50 

0-0053 

27 

9,183 

64 

0-0069 

27 

9,321 

52 

0-0055 

28 

9,119 

65 

0-0072 

28 

9,269 

54 

0-0058 

29 

9,054 

67 

0-0074 

29 

9,215 

56 

0-0061 

30 

8,987 

70 

0-0077 

30 

9,159 

59 

0-0064 

31 

8,917 

70 

0-0079 

31 

9,100 

61 

0-0067 

32 

8,847 

72 

0-0081 

32 

9,039 

64 

0-0070 

33 

8,775 

73 

0-0083 

33 

8,975 

66 

0-0074 

34 

8,702 

74 

0-0085 

34 

8,909 

69 

0-0078 

35 

8,628 

76 

0-0088 

35 

8,840 

72 

0-0082 

36 

8,552 

77 

0-0091 

36 

8,768 

75 

0-0086 

37 

8,475 

81 

0-0095 

37 

8,693 

79 

0-0090 

38 

8,394 

82 

0-0098 

38 

8,614 

81 

0-0095 

39 

8,312 

84 

0-0101 

39 

40 

8,533 

85 

0-0100 

40 

8,228 

84 

0-0103 

8,448 

88 

0-0105 

41 

8,144 

86 

0-0105 

41 

8,360 

93 

0-0110 

42 

8,058 

86 

0-0107 

42 

8,267 

96 

0-0116 

43 

7,972 

89 

0-0111 

43 

8,171 

99 

0-0122 

44 

7,883 

91 

0-0116 

44 

8,072 

104 

0-0129 

45 

7,792 

95 

0-0122 

45 

7,968 

108 

00136 

46 

7,697 

100 

0-0129 

46 

7,860 

112 

0-0143 

47 

7,597 

104 

0-0137 

47 

7,748 

117 

0-0151 

48 

7,493 

108 

0-0144 

48 

7,631 

121 

0-0159 

49 

7,385 

112 

0-0152 

49 

7,510 

126 

0-0168 
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D.     H^^ 

Tahle  of  Mortality 

• 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(-) 

Numbers 

Probability 

Unad  usted             1 

. 

exposed 

Numbers 

of  Dying  in 

Relative 

to  Risk  of 

Dying 

a  Year 

Weights 

Numbers 

Numbers 

Death 

=(3)tC2) 

Living 

Dying 

50 

28,855-5 

476 

0-0165 

41 

7,274 

120 

51 

27,510-5 

479 

0-0174 

37 

7,154 

124 

52 

26,208-5 

446 

0-0170 

36 

7,030 

120 

53 

24,785 

426 

0-0172 

33 

6,910 

119 

54 

23,426 

444 

0-0190 

29 

6,791 

129 

55 

22,170-5 

509 

0-0230 

23 

6,662 

153 

56 

20,746 

479 

00231 

21 

6,509 

150 

57 

19,377-5 

463 

0-0239 

19 

6,359 

152 

58 

18,116-5 

455 

00251 

17 

6,207 

156 

59 

16,890-5 

428 

0-0253 

16 

6,051 

153 

60 

15,672-5 

488 

0-0311 

12 

5,898 

184 

61 

14,392-5 

468 

0-0325 

10 

5,714 

186 

62 

13,261 

459 

0-0346 

9 

5,528 

191 

63 

12,147-5 

454 

0-0374 

8 

5,337 

200 

64 

11,021-5 

443 

0-0402 

7 

5,137 

206 

65 

9,984-5 

435 

0-0436 

5 

4,931 

215 

m 

9,009-5 

421 

0-0467 

5 

4,716 

220 

67 

8,081 

396 

0-0490 

4 

4,496 

220 

68 

7,214 

399 

0-0553 

3 

4,276 

237 

69 

6,375-5 

389 

0-0610 

3 

4,039 

246 

70 

5,622 

315 

0-0560 

2 

3,793 

213 

71 

4,953 

308 

0-0622 

2 

3,580 

222 

72 

4,378 

349 

0-0797 

1 

3,358 

268 

73 

3,771-5 

297 

0-0788 

1 

3,090 

243 

74 

3,228 

340 

0-1053 

1 

2,847 

300 

75 

2,693 

254 

0-0943 

1 

2,547 

241 

76 

2,253 

240 

0-1065 

1 

2,306 

245 

77 

1,848-5 

201 

0-1087 

0 

2,061 

224 

78 

1,531 

188 

0-1228 

0 

1,837 

226 

79 

1,257 

171 

0-1360 

0 

1,611 

219 

80 

995 

140 

0-1407 

0 

1,392 

196 

81 

782 

125 

0-1599 

0 

1,196 

191 

82 

609-5 

105 

01723 

0 

1,005 

173 

83 

464 

96 

0-2069 

0 

832 

172 

84 

339 

61 

0-1799 
0-2161 

0 

660 

119 

85 

254-5 

55 

0 

541 

117 

86 

184 

40 

0-2174 

0 

424 

92 

87 

128-5 

28 

0-2179 

0 

332 

72 

88 

91-5 

26 

0-2842 

0 

260 

74 

89 

57-5 

11 

0-1913 

0 

186 

36 

90 

43-5 

10 

0-2299 

0 

150 

34 

91 

32 

10 

0-3125 

0 

116 

36 

92 

20 

9 

0-4500 

0 

80 

36 

93 

10-5 

7 

0-6667 

0 

44 

29 

94 

4 

0 

0-0000 
0-2857 

15 

0 

95 

3-5 

1 

15 

5 

96 

2 

2 

1-0000 

10 

10 

97 

0 

98 
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E.  H^i  Table. 

Woolhouse's  Graduation 

P.  H^  Table. 

Xew  Adjustment 

(1) 

Age 

X 

(2)     (3) 

(4) 

(1) 

Age 

X 

(2) 

(3) 

(4)      (0)      (t3) 

qx 

50 
51 
52 
53 
54 

7,273 
7,157 
7,037 
6,914 
6,785 

116  1  0-0160 
120  1  0-0167 
123   0-0175 
129  '  0-0186 
134  0-0197 

50 
51 
52 
53 
54 

7,384 
7,253 
7,117 
6,977 
6,831 

131 
136 

140 
146 
151 

0-0177 
0-0187 
0-0198 
0-0209 
0-0221 

55 
56 
57 
58 
59 

6,651 
6,511 
6,365 
6,213 
6,053 

140 
146 
152 
160 
166 

0-0210 
00225 
0-0240 
0-0256 
0-0275 

55 
56 
57 

58 
59 

6,680  ;  156 
6,524  1  162 
6,362  i  167 
6,195  1  172 
6,023  !  178 

0-0234 
00248 
0-0262 
0-0278 
0-0295 

60 
61 
62 
63 
64 

5,887 
5,712 
5,529 
5,337 
5,137 

175  0-0297 
183  0-0320 
192   0-0346 
200  0-0375 
207  0-0404 

60 
61 
62 
63 
64 

5,845  1  183 
5,662  188 
5,474  1  193 
5,281  1  198 
5,083  \   203 

0-0313 
0-0332 
0-0353 
0-0375 
0-0399 

65 
66 
67 
68 
69 

4,930 
4,716 
4,496 
4,272 
4,044 

214 
220 
224 
228 
232 

0-0434 
0-0466 
0-0499 
0-0532 
0-0573 

65 
66 
67 
68 
69 

4,880  1  207 
4,673  1  211 
4,462  1  215 
4,247  219 
4,028   221 

0-0425 
0-0452 
0-0482 
0-0514 
0-0549 

70 
71 

72 
73 
74 

3,812 
3,575 
3,332 

3,082 
2,827 

237 
243 
250 
255 

258 

0-0622 
00681 
0-0749 
0-0829 
0-0912 

70 
71 
72 
73 
74 

3,807   223 
3,584  225 
3,359  1  226 
3,133  1  225 
2,908   225 

0-0587 
0-0628   . 
0-0672 
0-0720 
0-0772 

75 
76 

77 
78 
79 

2,569   253 
2,316  '  246 
2,070   237 
1,833   226 
1,607  214 

0-0984 
0-1064 
0-1147 
01232 
0-1331 

75 

76 
77 
78 
79 

2,683  1  222 
2,461  i  220 
2,241   215 
2,026   210 
1,816  1  203 

0-0829 
0-0892 
0-0960 
0-1035 
0-1117 

80 
81 

82 
83 

84 

1,393  1  201 

1,192   189 

1,003   172 

831  1  154 

677  1  135 

0-1447 
0-1580 
0-1714 
0-1859 
0-1989 

80 
81 
82 
83 
84 

1,613   194 
1,419   186 
1,233   175 
1,058   164 
894   150 

0-1208 
0-1309 
0-1420 
0-1544 
0-1683 

85 
86 
87 
88 
89 

542 
428 
334 
257 
196 

114 
94 
77 
61 
50 

0-2099 
0-2197  , 
0-2312 
0-2393  1 
0-2532 

85 
86 
87 
88 
89 

744  1  137 
607   122 
485  1  107 
378  i  92 

286  '  78 

0-1838 
0-2014 
0-2212 
0-2440 
0-2701 

90 
91 
92 
93 
94 

146 

105 

72 

47 
27 

41 
33 
25 
20 
13 

0-2795  ' 
0-3127 
0  3513  , 
0-4158 
0-5073 

90 
91 
92 
93 
94 

208 

146 

97 

60 

34 

62 

49 
37 
26 
17 

0-3004 
0-3361 
0-3787 
0-4305 
0-4956 

95 
96 
97 
98 

14 
5 
1 

0 

9 
4 
1 

0-6370 
0-8163 
1-0000 

95 
96 
97 
98 

17 
7 
2 
0 

10 
5 
2 

0-5813 
0-7053 
1-0000 
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ACTUARIAL     NOTE. 

On  the  Calculation  of  the  Present  Value  of  a  Series  of 
Payments-certain  ivhen  the  Reproductive  Kate  of  Interest 
differs    from    the    Remunerative    Rate.       By     George     J. 

LiDSTONE,    F.I.A. 

JLT  not  inffequently  happens  that  it  is  required  to  calculate  the 
present  value  of  a  series  of  payments  on  the  basis  that  interest  at 
.one  rate  of  interest  (/)  is  to  be  realized  by  a  purchaser  or  lender 
for  a  specified  term  on  the  whole  of  his  capital  invested^  while 
instalments  of  capital  are  accumulated  at  rate  i,  being  the  rate  at 
which  it  is  assumed  that  reinvestments  can  be  made. 

Formulse  have  been  given  for  special  cases,  but  it  is  believed 
that  no  general  expression,  applicable  to  any  series  of  payments, 
has  hitherto  been  published.  The  writer  recently  obtained  such  a 
formula  which  it  is  thought  may  be  of  some  general  interest. 

First  let  it  be  required  to  find  what  sum  should  be  paid  t 
years  hence  in  consideration  of  a  ])resent  payment  of  1 ;  it  being 
stipulated  that,  at  the  expiration  of  n  years  from  the  date  of  the 
advance,  the  lender  is  to  be  in  the  same  position  as  if  he  had  been 
paid  interest  at  the  rate  j  on  the  whole  of  his  capital  for  //  years, 
although  he  could  only  make  investments  at  rate  i. 

The  amount  of  the  original  advance  is     .  1 

The   amount   of   the    annual    interest   j 

accumulated  for  t  years  at  rate  i  is  jst\ 

The  present  value  at  rate  i  of  the  difference 

between  interest  at  rate  j  and  rate  i 

for  the  remaining  n  —  t  years  is  .     .  {j  —  i)anzrt\ 


Total  amount  to  be  paid  to  lender      .     .      1  +757  +  {j  —  i)a';;:ij 

=  1  +j{st+a-;zrt\)—ia^^ 

=  1  +j  .s^.  .v"-^  —  {l  —  v''-^)  =v"-f{l  +js^) 

The  present  value  of  1,  receivable  at  the  expiration  of  /  years, 
will  therefore  be  the  reciprocal  of  the  last  expression,  i.e., 


:=V*  . 


=:V'' 


M (2) 
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The  last  form  suggests  that  the  formula  might  have  been 
obtained  from  general  considerations. 

Considering  now  expression  (1),  it  will  be  seen  that  the  only 
term  involving  t  is  (1 +  ?)'*"'' which  is  equal  to  the  accumulated 
amount  at  the  end  of  n  years  of  a  payment  of  1  made  t  years  hence. 

Similarly  in  expression  (2),  the  term  involnng  t  is  v*  which 
is  equal  to  the  present  value  of  1  receivable  t  years  hence. 

It  is  therefore  evident  that  the  pi'esent  value  of  any  series  of 
payments  under  the  conditions  named  {n  remaining  constant) 
may  be  found  in  either  of  the  following  ways : 

[a)   By    multiplying    the  present  value    of   the    series    of 

',11       1  •    1       (1  +  0" 

payments  (calculated  at  rate  i)  by    -1^:7^—  J 

{b)   By  multiplying  the  accumulated  amount  of  the  series 

of  payments  (calculated  at  rate  i]  bv  :, : — . 

^    '  '    l+7«^; 

These  results  are  perfectly  general;  and  may  be  tested  by  applying 
them  to  special  cases.  For  example,  the  result  in  the  case  of  an 
annual  payment  of  1  for  n  years  will  be 

- — '-^T—  =  -^ ,  the  usual  formula. 

1+JS-,       1  +  - 

As  another  example,  take  the  case  of  a  bond  of  1  redeemable 
at  par  in  n  years  and  bearing  interest  meanwhile  at  the  nominal 
rate  x.  The  price  to  be  given  for  the  bond,  under  the  special 
conditions  mentioned  above,  will  be  found  at  once  to  be 

i  +  XSn\ 


1     I      •  •'> 


[Compare  Institute  of  Actuaries'  Text-Book,  Part  I,  page  134.] 
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THE    INSTITUTE    OF    ACTUARIES. 


EXAMINATIONS    OF    THE     INSTITUTE,    Apbil    1897. 


EXAMIXATIOX     FOE    ADMISSION    TO    THE    ClASS    OF    ASSOCIATE 

(Past  I). 

Examiner — Peof.  S.  L.  Loxet,  M.A. 
Siqieri-isors — Messes.  C.  D.  Higham  aud  Geopfkey  Masks. 

First  Paper. 

1.  Find,  correct  to  a  farthing,  the  bankers'  discount  on 
£345.  6s.  7d.  due  57  days  hence,  at  4  per-cent  per  annum. 

2.  Find  the  G.C.I^L  of 

2a:3— 7a;2-8.r  — 35    and   2x^  +  9x'^  +  16j:  +  21. 

Find  also  the  square  root  of    62  — 14  \/ 13. 

3.  Solve  the  equations  ; 

(1)  j:—ai/  +  a-z=^a^, 
x  —  hi/  +  b-z=^b^, 

and  x  —  ci/  +  c^z=c^; 

(2 )  ^/2xTl  +  v^7.r-27  =  y3.r  +  4 . 

4.  What  is  meant  by  the  expressions  "A  varies  as  B"  and  "A 
varies  inversely  as  B." 

The  weekly  expenses  of  a  boarding-school  are  partly  constant 
and  partly  vary  as  the  number  of  scholars.  If  they  are  £45  when 
the  number  is  40,  and  £65  when  the  number  is  SO,  find  what  they 
are  when  the  number  of  scholars  is  90. 

5.  A  man  holds  certain  amounts  of  a  5  per-cent  stock  and  of  a 
6  per-cent  stock,  and  he  sells  out  from  both  when  the  former  stands 
at  102  and  the  latter  at  101^,  and  invests  in  a  5i  per-cent  stock  at 
103".  He  then  finds  that  his  income  is  unaltered;  compare  the 
amounts  of  the  stocks  that  he  held,  brokerage  being  reckoned  in  each 
case  at  l^th  per-cent. 

r 

6.  Find  the  number  of  combinations  of  n  things,  taken  r  at  a 
time. 

How  many  games  of  lawn  tennis,  in  which  each  side  consists 
of  a  lady  and  a  gentleman,  can  be  arranged  at  a  party  consisting  of  7 
ladies  and  4  gentlemen? 

7.  One  shilling,  lent  on  condition  that  one  penny  per  shilling  be 
paid  monthly  as  interest,  accumulates  at  compound  interest.  Find 
the  amount  of  the  debt  at  the  end  of  10  years,  given  that 
log6=-7781513,  log  65  =  18129134,  and  log  1-4841  =  -171452. 
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8.  Prove  that  a-^=l  +  dr  loge«+  ^  (logeo)-+ to  infinitj. 

Deduce  the  Logarithmic  Series,  and  show  how  the  values  of 
logarithms  to  base  10  are  calculated. 

9.  Find  the  present  value  of  an  annuity,  for  n  years,  of  £P, 
payable  annually,  the  first  payment  to  be  made  in  one  year's  time, 
interest  being  reckoned  at  £r  per  unit  per  annum. 

Deduce  the  value  of  a  perpetual  annuity. 

10.  In  a  certain  competition  the  chances  are  7  to  3  against  one 
competitor  A,  11  to  5  against  B,  and  13  to  7  against  C.  What  is  the 
chance  that  one  of  these  three  wins  ? 

11.  Sum  to  n  terms  the  series 

(1)      1  +  13  +  61+253+ 

""^  ^2>      1:^+2^4  +  31:5+ 

12.  If  a  straight  line  be  divided  into  any  two  parts,  prove  that 
the  square  on  the  whole  line  is  equal  to  the  sum  of  the  squares  on  the 
two  parts,  together  with  twice  the  rectangle  contained  by  the  two 
parts. 

Second  Paper. 

1.  An  Insurance  Company  purchases,  at  a  price  of  £1,020,  a 
o  per-cent  Bond  for  £1,000,  redeemable  2  years  hence  at  par. 

Trace  the  transaction  through  the  books,  and  show  the  Ledger 
Account  from  the  date  of  purchase  until  the  repayment  of  the  Bond, 
interest  being  payable  half-yearly. 

2.  The  value  of  a  pound  of  gold  is  30  times  that  of  a  pound  of 
silver,  and  the  weights  of  equal  quantities  of  gold  and  silver  are  as 
19  to  10;  find  the  value  of  a  bar  of  silver  equal  in  bulk  to  a  bar  of 
gold  worth  £2,500. 

3.  "What  is  the  price  of  meat  per  lb.  if,  ou  a  reduction  of  25 
per-cent  in  the  price,  8  lbs.  more  than  before  are  obtained  for  a 
sovereign  ? 

4.  Prove  that  there  are  two  values  of  p  for  which  the  equation 
ax^-\-2hx-\-h-\-p{a'x--\-2h'x-'r'b')=0  has  equal  roots. 

5.  Assuming  the  truth  of  the  Binomial  Theorem  for  a  positive 
integer,  prove  its  truth,  with  a  certain  condition,  for  negative  and 
fractional  indices.     Find  the  sum  of  the  series 

^       2  2.5  2.5.8  .    ■   a   -^ 

1+       + h f-  ....  to  inrimtv. 

12       12.18       12.18.24 

6.  Two  cyclists  travel,  one  from  A  to  B  and  the  other  from  B  to 
A,  each  at  a  uniform  speed.  They  start  together,  and  one  reaches  B 
in  2\  hours  and  the  other  reaches  A  in  3  hours  36  minutes  after  they 
meet.     How  long  was  each  on  the  journey? 
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7.  Prove  that  the  arithmetic  mean  of  any  number  of  positive 
quantities  is  greater  than  the  geometric  mean. 

Find  the  greatest  and  least  values  of  the  expression 


2a;2  +  2^  +  l 


X  beings  real. 


8.  Find  the  present  value  of  £P  due  n  years  hence,  compound 
interest  being  reckoned  at  £r  per  unit  per  annum. 

At  4  per- cent  compound  interest  find  what  sum  should  be  paid 
down  now  to  receive  a  freehold  estate,  worth  £400  per  annum,  in  12 
years'  time,  given  log2  =  -30103,  log  13  =  1-1139434,  and  log  6246 
=  3-7956. 

9.  A  man  with  a  capital  of  £10,000,  on  which  he  receives 
interest  at  5  per-cent  per  annum,  spends  annually  £900;  prove 
that  all  his  capital  will  be  spent  before  the  end  of  the  17th  year,  given 
log  2= -30103,  log  3  =  -4771213,  and  log  7  = -8450980. 

10.  The  probability  of  the  happening  of  an  event  in  one  trial 

being  known,  find  the  probability  of  its  happening  1,  2,  3, 

times  exactly  in  n  trials. 

Find  the  chance  that  in  7  throws  with  a  pair  of  dice  (each 
having  six  faces  marked  1,  2,  3,  4,  5  and  6  respectively)  the  sum  of 
the  readings  of  the  faces  turned  up  will  be  9  in  exactly  3  of  these 
trials. 

11.  From  a  heap  of  playing  cards,  which  originally  consisted  of 
three  of  each  suit,  one  card  has  been  lost.  From  the  remaining 
eleven  cards  five  are  drawn  at  random,  and  are  found  to  be  two 
hearts,  two  clubs,  and  a  spade.     If  from  the  remaining  six  cards  two 

be  now  drawn  at  random,  prove  that  the  chance  of  at  least  one  of 

5 
them  being  a  diamond  is  -_  . 

12.  Draw  a  tangent  to  a  given  circle  from  an  external  point. 
Show  how  to  draw  the  common  tangents  to  two  given  circles. 


Examination  for  Admission  to   the  Class  or  Associate 
(Part  II). 

Examiners — Messes.  F.  T.  Mason  Byees,   G.  J.  Lidstone, 
W.  P.  Phelps,  and   E.  E.  Steakeb. 

First  Paper. 

^  1.  Obtain  in  symbols  the  annuity  to  repay  a  loan  of  X  in  n  years, 
with  interest  at  i  per  unit,  the  Sinking  Fund  for  which  is  to 
accumulate  atj  per  unit. 

What  are  the  constituent  parts  of  each  payment  ? 

What  is  the  Redemption  payment  at  the  end  of  f  years  ? 
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0  2.  A  loan  of  £10,000,  bearing  interest  at  the  rate  of  4  per-cent 

per  annum,  payable  half-yearly,  is  to  be  repaid  by  -40  equal  half- 
yearly  payments,  including  intei-est  and  instalment  of  principal. 
Having  given  that  (1-02) -2«= -67297.  find: 

(a)   The  amount  of  the  half-yearly  payment. 

(i)   The  amount  of  principal  included  in  the  first  and  in 

the  twenty-first  half-yearly  payment  respectively. 
(c)  The  total  amount  of  principal  repaid,  after  payment  of 
the  t\ventietb  half-yearly  sum. 

D  3.   («)   Find  the  present  value  of  an  annuity-certain  of    1  per 

annum  for  n  years,  payable  by  instalments  h  times  a  year,  interest 
being  convertible  m  times  a  year. 

(5)  A,  B,  and  C,  contribute  equal  sums  towards  the  purchase 
of  a  perpetuity.  Find  the  number  of  years  certain  that  each  person, 
or  his  representatives,  should  successively  enjoy  it,  C  having  the 
absolute  reversion,  so  that  they  may  aU  benefit  equally. 

0  4.  Explain  exactly  wbat  is  meant  by 

(«)  Exposed  to  risk. 
(h)   Select  Mortality  Table. 
(c)  H^'5.  Table. 
(J)   "Existing"  in  a  Mortality  Experience. 

Discuss  two  of  the  principal  methods  that  have  been  suggested 
for  dealing  with  the  withdrawals  in  a  Mortahtv'  Experience. 

•5  Having  given  a  complete  table  of  net  annual  premiums  for 
whole-life  assurances,  how  would  you  construct  therefrom  a  table 
of /^? 

6.  Define  the  following  expressions  : 

"Expectation  of  life." 
"  Most  probable  after  lifetime." 
"  Vie  probable." 
Prove  that  the  value  of  a  life-annuity  is  less  than  the  value  of 
an  annuity-certain  for  the  term  of  the  curtate  expectation  of  life. 

7.  Demonstrate  the  following,  and  give  a  verbal  explanation  of 
each: — 

.   W    »vr=»v,[i+!!L;ip-]. 

By  means  of  your  verbal  interpretations,  deduce  the  corre- 
sponding formul£B  for  Endowment  Assurances  maturing  f  years  after 
entry. 

8.  (a)  Show  that  the  value  of  a  life  annuity  payable  m  times  a 
year,  the  first  payment  due  after  the  interval  -— ,  is  approximately 
equal  to  («x+^)  whatever  value  is  assigned  to  vi. 

(V)  Find  a  formula  for  the  value  of  an  assurance  payable 
one  calendar  month  after  death. 


418  The  Institute  of  Actuaries.  [Oct. 

9.  Prove  that,  upon  the  hypothesis  that  lx-=ksr^g^^,  the  value  of 

an  annuity  on  three  joint  lives  aged  respectively  x,  y,  z,  calculated  at 

the  rate  i,  is  equal  to  the  value  o£  an  annuity  on  a  single  life  aged  to, 

,      ,  .,      !  +  «■     ,         1  logfc^  +  c^  +  c-l 

at  the  rate  i ,  where  ?  =  — 1,  and  ?«=  -^ — ^ — -. 

s^  logc 

10.  Obtain,  in  terms  of  commutation  symbols  and  the  rate  of 
interest,  an  expression  for  the  annual  premium  for  a  deferred  annuity 
to  commence  at  age  65  on  a  life  now  aged  40,  the  premium  to  be 
returnable  in  case  of  death  before  65,  and  the  annuity  to  be  payable 
half-yearly,  and  to  be  complete. 

V  11.  State   the    form  of   the   table  of   logarithms    known  as  the 

"Logarithms  of  Gauss",  and  demonstrate  how,  by  means  of  such  a 
table,  the  logarithms  of  the  sum  or  difference  of  two  numbers,  the 
logarithms  of  which  are  known,  niay  be  ascertained. 

How  would  you  apply  this  property  in  constructing  a  table 
of  curtate  expectations? 

^  12.  What  course  or  courses  are  open  to  a  Life  Assurance  Company 
in  the  case  of  defective  title  or  contlicting  claims  to  moneys  which 
have  become  payable  under  a  Life  Policy  ? 


Second  Paper. 

0  13.  A  Bond  of  £100,  bearing  interest  at  the  rate  of  4  per-cent 
per  annum,  payable  half-^-early,  and  redeemable  at  the"  expiration  of 
30  years,  at  a  premium  of  10  per-cent,  is  bought  for  £114.  Find 
approximately  the  rate  of  interest  realized  by  the  investor,  having 
given  a^  at  If  per-cent =36"961<. 

Q  14.  Show  generally  that,  in  a  case  such  as  that    referred  to  in 

question  13,  the  difference  between  ^ 

(a)  The  half-yearly  interest  on  the  Bond,  and 
{h)  Interest  on  the  purchase-price,  for  half  a  year  at  the 
true  rate  realized, 
will  be  equal  to  the  Sinking  Fund  which,  accumulated  at  the  true 
rate,  will  replace  the  loss  of  capital  on  the  redemption  of  the  Bond. 

P  15.  Assuming  that  you  are  about  to  construct  a  table  of  Mortality 
from  the  records  of  an  Assurance  Institution,  state  any  method  you 
would  adopt,  giving  the  formula  for  the  "  exposed  to  risk",  and  show 
the  headings  of  a  schedule  to  contain  the  necessary  observations. 

16.  Find  the  following  probabilities  : 

(«)   That  Or)  will  die  before  {y). 

{h)  That    {y)  will    be    alive    at  the  end  of  the   tth.   year 
succeeding  the  death  of  (x) . 
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17.  Discuss  the  main  principles  underlying  the  Institute  notation, 
and  explain  the  following  symbols: 


1.: 


18.  You  are  given  a  table  sho\ving  the  values  of 

qx  applicable  to  male  liyes  resident  in  India, 
i'x  „  female     „  „ 

q"x  „  ,.  r,      returned  to  Europe  after 

residence  in  India, 

and  you  are  requested  to  tind  the  annual  premium,  payable  for  20 
years  only,  for  a  reversionary  annuity  payable  to  a  woman  aged  .r 
after  the  death  of  her  husband  aged  y.  Assuming  that  during  their 
joint  lifetime  the  couple  will  reside  in  India,  but  that,  on  the  death  of 
the  husband,  the  wife,  if  living,  will  return  to  Europe,  describe  the 
process  you  would  employ. 

19.  State  Simpson's  rule  for  finding  the  value  of  an  annuity  on 
three  joint  lives  by  means  of  annuities  on  single  lives  and  two  joint 
lives.     Apply  the  rule  to  obtain  the  value  of  ^£-7:7,  where  x<  y<z. 

20.  Demonstrate  the  formula  for  the  value  of  a  reversionary  life 
interest  to  pay  the  purchaser  interest  at  the  rate  i  after  it  falls  into 
possession,  and  in  the  meanwhile,  interest  at  the  rate  j,  where  J  is 
greater  than  i. 

In  this  case,  what  would  be  the  redemption-money  at  the  end 
of  the  year  in  which  the  life  tenant  dies? 

21.  Express  Aj:^._,  in  terms  of  assurances  determining  on  the  first 
death. 

22.  What  is  the  essential  difference  between  Life  Assurance 
Contracts  and  Contracts  of  Fire  and  Marine  Assurance? 

Some  policies  are  expressed  to  be  "indisputable."     Can  such 
policies  be  disputed?     If  so,  on  what  grounds? 

23.  Irrespective  of  any  expressed  conditions,  how  are  policies 
legally  atFected  by  the  suicide  of  the  life  assured — 

(1)  While  insane  ? 

(2)  While  sane  ? 

24.  Discuss  any  four  classes  of  investments  (excluding  life 
interests  and  reversions),  which  you  consider  specially  suitable  for 
the  purposes  of  an  Insurance  Office,  stating  what  you  consider  to 
be  the  advantages  and  disadvantages  of  each  class,  and  the  propor- 
tions in  which  they  may  be  held,  having  regard  to  the  special 
circumstances  of  the  Office. 
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EXA-MrNATIOX    FOR    AdMISSTOX    TO    THE    ClASS    OF    FeLLOW 

(Paet  III,  Section  A). 

Examiners — Messrs.  T.  G.  Acklaxd,  J.  Chisholm,  F.  E.  Colbnso, 

H.  W.  Maxlt,  F.  Schooling,  ami   H.  C.  Thiseltox. 

First  Paper. 

1.  What  is  the  meaning  of  the  following  expressions: 

(«)  Chose  in  action ; 
(J)   Cestui  que  trust ; 
(c)   Tacking  of  mortgages; 
{d)   Consolidation  of  securities; 
(e)   Bona  fide  purchaser  for  value  without  notice; 
(/)  Freehold? 

2.  When,  and  upon  what  evidence  of  title,  can  a  Life  Assurance 
Company  safely  pay  (1)  the  sum  insured  by,  (2)  the  surrender-value 
of,  and  (3)  a  Cash  Bonus  on,  a  Policy 

(«)   To   a    Trustee   under   a    deed    of    arrangement    with 

Creditors  ? 
{h)  To  the  Trustees  of  a  Marriage  Settlement  ? 

3.  Draft  a  concise  form  of  Mortgage  of  a  Life  Policy  to  secure 
the  repayment  of  an  advance  of  money  with  interest. 

•4.  State  generally  the  circumstances  under  which  a  Life 
Assurance  Company  would  be  justified  in  paying  the  Insurance 
Money  into  Court  without  any  fear  of  having  to  pay  the  costs. 

5.  In  what  cases  should  a  ]irovision  be  inserted  in  a  Life  Policy 
to  the  effect  that  the  Funds  of  the  Company  shall  be  alone  answerable, 
and  that  no  Member  of  the  Company  shall  be  liable  in  respect  of  any 
claim  upon  it  ? 

6.  State  the  diiferent  ways  in  which  a  Registered  Friendly 
Society  may  be  determined  or  dissolved. 

7.  On  March  31st,  1875,  the  National  Debt  was  stated  to 
amount,  in  round  figures,  to  £769,000,000 ;  on  March  31si,  1895, 
it  was  stated  to  amount,  in  round  figures,  to  £657,000,000. 
Describe  the  various  means  which  have  been  in  operation  to  bring 
about  this  reduction. 

8.  Explain  the  principles  governing  the  is.sue  of  notes  by  the 
Bank  of  England. 

Agaiust  what  security  are  they  issued  ? 

In  what  manner  does  the  Bank  make  a  profit  by  its  note  issue  r 

9.  Describe  the  usual  features  of  a  monetary  crisis,  and  illustrate 
your  remarks  by  reference  to  any  remarkable  crisis  which  has 
occurred  durinar  the  last  50  vears. 
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10.  State  shortly  the  advantages  and  disadvantages  of  a  world-wide 
system  of  international  money.     What  is  "  Gresham's  law"? 

11.  Explain    the    difference    between  a    cheque    and    a    bill    of 
exchange. 

What  is  the  effect  of  crossing  a  cheque  "&  Co.",  and  what 
the  effect  of  adding  the  words  "  not  negotiable  "  ? 

12.  Under  what  conditions  and    from  what  authorities  can  the 
following  bodies  obtain  power  to  contract  loans — 

County  Councils, 
Boards  of  Guardians, 
Corporations, 
District  Councils, 
School  Boards  ? 


Second  Paper. 

13.  If  A.r=^,  and  \ux^=-Ux+h  —  i(x'i  show  how  to  develop  iix+n  in 
a  series  consisting  of  Uj;  and  its  successive  differences. 

^      14.   What  is  meant  by  "the  differences  of  0"?     Prove  that 

|^=?i«_H(n  — 1)»+         ~      (?i  — 2)"  +  «fcc. 

'^       15.  If  Ux  be  a  function  of  x  of  the  form  Ux=-hiX -\-h.yX- -\-  .  .  .  ad 
inf.,  show  that  it  can  be  expressed  in  the  form 

Ux=  h  ,-^-  +  A&,       '"'  ,  ,+A^&i       ^'       +  ..  . 
1  —  x  (1  — A')-  (1  — .r)-* 

where  Abi=.b.2—ii,  and  hence  find  approximately  the  value  of  the 
series  1111 

io~n  "^i^"!^  "^  ■  ■  ■ 

^         16.  Show  how,  from  7i  consecutive  equidistant  values  of  a  function 
Ux,  to  find  its  approximate  general  expression. 

Find  a   rational   and   integral    function    of    x   which,   when 
ar=l,  2,  3,  shall  assume  the  respective  values  4,  6,  10. 

17.  Deduce  formulss  for  the  value  of  a  function  Ux.y+m  where  n 
is  less  than  5,  in  terms  of 

(1)  ^x.y,  Ux.y+5y  and  Ux.y+io; 

(2)  Ux.y-5,   lix.y,    and   Ux.y+h- 

and  apply  the  formulae  so  deduced  to  the  computation  of  the  value  of 
«4o.53,  given  «4o. 43  =  12-995 

^40.30=  12-205 

fl40.55=ll-233 

r?^  60= 10-038 
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Risk 

Deaths 

?x 

1133 

92 

•0812 

1052 

108 

•1027 

944 

87 

•0922 

873 

93 

•1065 

79G 

113 

•1420 

692 

90 

•1301 

623 

83 

•1332 

564 

92 

•1631 

498 

79 

•1586 

425 

70 

•1647 
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^  18.  Explain  fully  and  cleavlv  how  the  operation  of  Finite 
Integration  is  applicable  to  the  finite  summation  of  series,  and  state 
what  you  know  of  the  finite  integration  of  rational  functions  of  x. 

Prove  by  integration  that   the   sum  of  the  series  x^-\-x^'^'^ 

+  .r''+-+  .  .  .  +.v"  is  equal  to  ' . 

x—\ 

19.  Adjust  the  following  values  of  q^.  by  means  of  the  graphic 
method  of  graduation. 

^The  Candidate  will  he  supplied  with  millimetre  paper.'] 

Age 

75 
76 

77 
78 
79 
80 
81 
82 
83 
84 

20.  What  assumptions  as  to  a  law  of  mortality  are  made 
severally  by  Gompertz  and  Makeham  in  their  formulse  for  the 
numbers  living  at  a  given  age? 

State  how  far  these  formuls  have  been  found  to  give  results 
substantially  agreeing  with  actual  observation,  and  what  advantages 
follow  their  adoption  in  practice. 

21.  State  concisely  the  methods  adopted  in  deducing  the  Institute 
of  Actuaries  H-^^  Life  Tables,  as  regards  {a)  the  recording  of  the 
data;  (h)  the  computation  of  the  numbers  exposed  to  risk;  (c)  the 
graduation  of  the  results.  Do  you  consider  that  the  methods  severally 
adopted  were  capable  of  improvement,  and,  if  so,  in  what  respects  ? 

22.  Given  values  of  (;»/u,)^.+i,  the  central  marriage  rate,  and  of 
(</yu.)j.+i,  the  central  death  rate,  at  all  ages,  how  would  you  proceed 
to  deduce  a  Combined  Marriage  and  Mortality  Table  showing  the 
numbers  living,  dying,  and  marrying  at  all  ages? 

23.  The  benefits  granted  by  a  Pension  Fund  include  (1)  pensions 
at  a  given  age;  (2)  fixed  sums  payable  at  death  before  attainment 
of  pension  age.  How  would  you  construct,  from  the  experience  of 
such  a  Fund,  the  necessary  Tables  for  computing  the  values  of  the 
several  benefits  and  contributions,  the  element  of  secession  being 
taken  into  account? 

24.  Discuss  concisely  the  advantages  or  disadvantages  of  the 
several  methods  of  deducing  the  numbers  exposed  to  risk,  and  the 
rates  of  mortality  and  of  withdrawal,  amongst  assured  lives,  known  as 
the  Exact  Duration  Method,  the  Mean  Duration  Method,  and  the 
Nearest  Duration  Method. 
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Examination  foh  Admission  to  the  Class  of  Fellow 
(Past  III,  Section  B). 

Examiners — Messrs.  T.  G.  Acklaxd,  J.  Chisholit,  F.  E.  Colexso, 
H.  W.  Maxlt,  F.  Schooling,  and  H.  C.  Thiselto". 

First  Paper. 

1.  Describe  fullj  the  plan  proposed  by  "Woolhouse  for  making 
a  rapid  approximate  valuation. 

2.  State  clearly  how  you  would  provide  at  a  valuation  for  the 
immediate  payment  of  claims  on  proof  of  death  and  title,  and  for 
the  varying  incidence  of  the  premium  income  throughout  the  year. 
Is  such  provision  in  all  cases  necessary  ? 

3.  Explain  the  methods  that  have  been  suggested  for  classifying 
a  large  number  of  Joint  Life  Policies  for  valuation  purposes.  What 
are  the  relative  advantages  and  disadvantages  of  each  r 

4.  What  are  the  arguments  for  and  against  the  inclusion  of 
guaranteed  surrender-values  and  guaranteed  2:)aid-up  policies  in  the 
insurance  contract "r  Under  what  circumstances,  and  to  what  extent, 
is  it  necessary  to  take  account  of  such  guarantees  in  the  valuation  of 
a  life  office  ? 

5,  What  steps  would  you  take  to  test  the  probability  of  any 
proposed  rate  of  bonus  being  maintained  at  future  distributions  of 
profit  ? 

6.  Discuss  the  advantages  and  disadvantages  to  the  participating 
policyholders  of  the  acquisition  of  new  business.  What  limitations, 
if  an}',  as  to  the  amount  of  new  business  and  the  expense  of  obtaining 
it,  should,  in  your  opinion,  be  fixed? 

7.  Grive  your  views  on  the  merits  or  demerits  of  any  four  of 
the  following  investments  for  the  funds  of  a  Life  Office  : — 

Eailway  Ordinary  Stock. 

Railway  Contingent  Preference  Stock. 

Loans  to  Poor  Law  Guardians. 

Loans  on  Personal  Security. 

Life  Interests. 

Colonial  Municipal  Securities. 

Freehold  Ground  Eents. 

Leasehold  Ground  Eents. 

8.  What  are  the  various  methods  adopted  for  the  periodical 
valuation  of  (a)  Stock  Exchange  Securities;  (h)  Eeversions?  State 
their  advantages  and  disadvantages. 

9.  To  what  causes  do  you  atti'ibute  the  recent  decline  in  the 
rate  of  interest  realized  by  Life  Offices  ?  What  steps  would  you 
recommend  should  be  taken  by  a  Life  Office  with  a  view  to  mitigating 
the  effects  of  such  decline? 

2  F  2 
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10.  Explain  clearly  why,  in  purchasing  separately  the  reversion 
to  a  fund  and  the  life  interest  in  it,  the  sum  of  the  present  market 
values  generally  differs  from  the  realizable  value  of  the  fund.  Are 
there  any  circumstances  under  which  the  full  realizable  value  of  the 
fund  might  be  offered  ? 

11.  You  have  been  consulted  by  a  firm  employing  some  thousands 
of  men  with  reference  to  a  superannuation  scheme  for  their  workmen. 
The  employers  are  desirous  of  adopting  a  plan  under  which  the 
workmen  and  employers  contribute  equally  to  the  fund.  Draft  a 
short  report  on  the  subject,  and  indicate  what  regulations  you 
recommend  with  regard  to  workmen  leaving  the  service  of  the  firm 
from  any  cause. 

12.  Indicate  the  various  points  to  which  you  would  direct  at- 
tention, if  asked  to  advise,  in  the  interests  of  all  concerned,  upon  the 
terms  of  a  proposed  acquisition  by  a  Proprietary  Life  Office  of  the 
business  of  a  Mutual  Life  Office. 


Second  Paper. 

13.  How  would  you  proceed  to  calculate  the  death  strain  in  a 
Life  Office?  What  practical  inference  would  you  draw  from  a 
statement  that  the  actual  deaths  in  a  Life  Office  had  for  a  number 
of  years  been  much  less  than  the  "expected"  according  to  the 
mortality  table  used  in  the  valuations  ? 

14.  How  would  you  compare  the  financial  positions  and  bonus 
prospects  of  two  Offices,  if  the  only  available  data  were  the  Board  of 
Trade  Returns  ? 

15.  How  would  you  proceed  to  compare  the  relative  advantages 
to  a  policyholder  of  two  Offices,  one  giving  a  compound  and  the 
other  a  simple  Reversionary  Bonus,  the  Offices  not  charging  the 
same  premiums? 

16.  State  generally  upon  what  principles  the  surrender-values  of 
an  Insurance  Office  should,  in  your,  opinion,  be  computed,  having 
regard,  among  other  things,  to 

(«)  the'  pressure  of  the  Office  expenditure  upon  new  and 

renewal 'p re iliiums  respectively ; 
(i)   the  medical  selection  of  the  lives  assured; 
(c)    the  voluntary  withdrawal  of  the  lives  surrendering; 
{d)  the  class  of  assurance. 

17.  How  would  you  calculate  the  single  premium  for  a  survivor- 
ship assurance  on  {x)  against  (y),  coupled  with  a  deferred  assurance 
on  (.r)  after  the  death  of  (y)  of  the  same  amount,  such  deferred 
assurance  being  subject  to  the  normal  annual  premium  for  the  age  of 
(.!')  at  the  death  of  (y)  with  a  proviso  that  it  is  never  to  exceed  the 
premium  for  age  x+t? 

Draft  the  premium  clause  for  such  a  policy. 
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"^    18.  Deduce,  by  first  principles,  the  difierential  coefficents,  with 
respect  to  x,  of: — 

(1)     log„a:;         and  (2)     dx- 

19.  If  u  =  (f)(x,  1/),  where  x  and  >/  are  connected  bv  the  equation 
f(,r,y)  =  0,  and  y  is  regarded  as  a  function  of  x,  find  the  differential 
coefficient  of  u  with  respect  to  x. 

Show  how  to  determine  the  maxima  or  minima  values  of  ic. 

20.  Integration  may  be  regarded  either  as  the  inverse  of 
differentiation,  or  as  the  process  of  finding  the  limit  of  the  sum  of  a 
series  of  values  of  a  differential,  f(x)dx,  when  x  varies  from  one 
assigned  value  to  another. 

Explain    the    connexion    between   these  two   aspects   of   the 
process. 

Integrate  the  following  functions: — 

y/a^  +  X^.  \0ge(x+\^X-^). 

21.  If  u  denote  the  definite  integral 

li  ^    \  <f)(x,  c)  dx 

J  « 

state  the  conditions  under  which 

du       f''  d<^  (or,  c) 


dx, 


dc       ]  a         do 
and  prove  this  equation. 

Establish  the  identity  of 

poo  ■*«  _ 

V*  tPxyz'fJ-z+t-ax+t  dt  with    I  v^fPxAx+f.y.l  dt. 

Jo  Jo 

22.  Write  down,  in  the  form  of  an  integral,  an  expression  for  the 
value   of    A^iys,    and    show   how   you    would    apply    a    formula    of 

321  "  ^  !• 

approximate  summation  in  deducing  the  value  of  the  benefit,  according 
to  a  given  table  of  mortality,  and  at  a  specified  rate  of  interest. 

The  Candidate,  having  finally  Handed  in  hi^  answers  to  the  foregoing 
questions,  will  be  supplied  tcith  a  copy  of '' Jones  on  Annuities", 
Vol.  I,  and  the  Institute  Logarithm  Card,  but  he  should  state,  in 
his  answers  to  Questions  23  and  24,  what  mortality  tables  and  rates 
of  interest  he  would  consider  most  suitable  for  adoption  in  practice. 

23.  A  sum  of  £12, .500  was  invested  in  1885  in  India  4  per-cents 
to  provide  annuities  of  £250  each  to  two  ladies,  born  in  1830  and 
1835.  In  October  1888,  the  4  per-cents  were  converted  into 
3  per-cents,  the  annuities  being  thereafter  made  up  to  £250  per 
annum  each,  by  sales  of  stock  as  found  necessary,  the  stock  being 
now  reduced  in  consequence  to  £12,000.  Calculate  the  value  of  the 
reversion  to  the  stock. 

24.  A  person  aged  30,  whose  life  is  insurable  at  the  rate  of  £2 
per-cent  per  annum,  desires  to  obtain  as  large  an  advance  as  possible 
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from  a  Life  Office,  in  consideration  of  the  grant  by  him  of  an  annuity 
forming  a  first  charge  upon  a  well-secured  life  interest  of  £800  per 
annum,  to  which  he  is  entitled  expectant  upon  his  surviving  an  aunt 
aged  60.  He  wishes  to  retain  for  the  term  of  five  years  the  right  of 
redeeming  the  annuity  by  payment  to  the  Office  of  all  sums  disbursed 
by  it,  accumulated  at  compound  interest. 

Calculate  the  maximum  amount  which,  in  your  opinion,  may 
be  safely  advanced,  and  draft  a  letter  conveying  the  terms  to  which 
you  would  advise  the  Directors  to  agree. 


PROCEEDINGS   OF   THE   INSTITUTE.— Session  1896-97. 

First  Ordinarij  Meeting,  30  Novemher  1896. 

The  first  ordinary  meeting  of  the  session  1896-97  was  held  at  the  Hall 
of  the  Institute,  on  the  30th  day  of  November  1896. 

The  President  (Mr.  T.  E.  Young)  in  the  Chair. 
The  President  delivered  an  inauorural  address. 


Second  Ordinary  Meeting,  21  December  1896. 
The  President  (Mr.  T.  E.  Young)  in  the  Chair. 

A  paper  "  On  some  Legal  Points  arising  in  Life  Assurance  Practice",  was 
read  by  the  author,  Mr.  A.  R.  Barrand. 

The  following  gentlemen  took  part  in  the  discussion: — Messrs.  W. 
Hughes,  L.  M.  Simon,  H.  R.  Harding,  J.  E.  Faulks,  G.  King,  G.  Crisford, 
and  the  President. 

Third  Ordinary  Meeting,  25  January  1897. 
The  President  (Mr.  T.  E.  Young)  in  the  Chair. 

Mens.  0.  Lepreux,  Directeur-General  de  la  Caisse  Generale  d'Epargne 
et  de  Retraite,  and  President  of  the  Permanent  Committee  of  Actuarial 
Congresses,  was  unanimously  elected  a  Corresponding  Member. 

A  paper  "On  Rates  of  Mortality  in  certain  parts  of  Africa",  was  read 
by  the  author,  Mr.  A.  E.  Sprague,  M.A. 

The  following  gentlemen  took  part  in  tlie  discussion: — Messrs.  C.  D. 
Higham,  G.  King,  T.  G.  Lyon,  M.D.,  A.  Hewat,  J.  R.  Hart,  J.  Chisholm, 
and  the  President. 

Fourth  Ordinary  Meeting,  22  February  1897. 

The  President  (Mr.  T.  E.  Young)  in  the  Chair. 

A  paper  "  On  Governmental  Regulation  of  Life  Insurance  in  the  United 
States  of  America",  by  Mr.  Sheppard  Homans,  was  read  bj'  Mr.  W^'att,  one 
of  the  Honorary  Secretaries. 

The  following  gentlemen  took  part  in  the  discussion: — Messrs.  J. 
Chisholm.  F.  E.  Colenso,  H.  R.  Harding,  M.  N.  Adler,  and  the  President. 
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Fifth  Ordinary  Meeting,  29  March  1897. 
The  President  (Mr.  T.  E.  Youxg)  in  the  Chair. 

A  paper  "On  Mortality  Experience  of  Assured  Lives  and  Annuitants  in 
France  ",  was  read  by  the  author.  Mr.  G.  F.  Hardy. 

The  following  gentlemen  took  part  in  the  discussion: — Messrs.  A.  B. 
Adlard,  Geoffrey  Marks,  T.  G.  Ackland,  A.  H.  Bailey,  H.  W.  Manly,  F.  T. 
Mason-Byers,  and  the  President. 

The  President  referred  to  the  death  of  Professor  Sylvester,  one  of  the 
Honorary  Members  of  the  Institute. 


Sixth  Ordinary  Meeting,  26  April  1897. 

The  President  (Mr.  T.  E.  Yocxg)  in  the  Chair. 

A  paper  "  On  Lost  Policies,  Certified  Copy  Policies,  Certificates  of  Title, 
Possession  of  a  Policy,  Xotice,  Bankruptcy,  and  some  other  Practical 
Considerations  with  regard  to  the  Titles  to  Policies  ",  by  Dr.  Sprague,  was 
read  by  Mr.  A.  F.  Burridge,  one  of  the  Honorary  Secretaries,  in  the 
unavoidable  absence  of  the  author. 

The  following  gentlemen  took  part  in  the  discussion: — Messrs.  T.  G.  C. 
Browne,  H.  W.  Manly,  A.  H.  Bailey,  J.  R.  Hart,  R.  Todhunter,  A.  F. 
Burridge,  the  President,  and  Mr.  Dawes,  a  visitor. 


The  Fiftieth  Annual   General  Meeting,   1  June  1897. 

The  President  (Mr.  T.  E.  YorxGj  in  the  Chair. 

The  proceedings  at  the  Annual  General  Meeting  will  be  found  on 
page  434. 

REPORT,     1896-97. 

The  Council  have  pleasure  to  report  to  the  members  upon  the 
progress  of  the  Institute  during  the  session  of  1896-97,  the  forty-ninth 
year  that  it  has  been  in  existence. 

The  increase  in  the  number  of  members  in  the  year  has  been  38,  as 
compared  with  13  in  that  which  preceded  it.  At  the  end  of  the  year  in 
which  the  Institute  was  incorporated  by  the  Royal  Charter  the  number  of 
members  was  434,  while  five  years  later,  at  31  March  1890,  it  was  601. 
Since  that  time  it  has  grown  as  follows: 


At  31  March 

1891  to  620, 

1892  .,  64.5, 

1893  „  674, 

1894  ,.  734. 

189.5  „  775, 

1896  „  788, 

1897  „  826. 

The    following     schedule    shows    the    additions,    changes,    and    losses 
in  the  membership,  wliich  have  occurred  during  the  year  ending  31  March 


last. 
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Schedule  of  Membership,  31  March  1897. 


[Oct. 


Honorary 
Jlenibers 

Fellows 

Associates 

Students 

Corres- 
ponding 
Members 

Total 

i.  Number  of  Members 
in  each  class  on 
31  March  1896 

ii.   Withdrawals  bv 

(1)  Death    .    '     . 

(2)  Resignation  . 

(3)  Default     in     pay- 

ment   of     Sub- 
scriptions . 

iii.  Additionsto  Membership 

(1)  By  Election  . 

(2)  By  Order  of  Council 

(3)  By  Re-instntement 

iv.  Transfers 

(1)  By  Examination: 

from  Associates 
to  Fellows 

(2)  By  Examination: 

from    Students 
to  Fellows 

(3)  By  Examination : 

from    Students 
to  Associates    . 

V.  Number    of    Members 
in     each     class    on 
31  March  1897 

2 

1 

177 

7 
1 

223 

3 

1 

3 

374 

3^ 
12 

12, 

12 

788 
43 

1 

169 
1 

216 

1 

347 

77 
1 

12 

745 

81 

1 

170 
5 

217 
5 

425 

13 

826 

1 

175 
3 

212 

425 
3 

13 

826 

1 

178 

212 
16 

422 
16 

13 

826 

1 

178 

228 

406 

13 

826 

The  Council  have,  with  great  regret,  to  report  the  loss  by  death  during 
the  year  of  one  Honorary  Member,  Professor  Sylvester;  seven  Fellows, 
Messrs.  H.  Engelbacli,  J.  A.  Higharn,  W.  King,  "E.  Reboul,  B.  Newhatt, 
W.  Smith,  and  W.  Wallis;  three  Associates,  Messrs.  T.  J.  Martin,  D.  F.  A. 
Legg.  and  R.  Poston ;  and  three  Students,  Messrs.  Milton  Haight,  S.  C.  T. 
Ramsa}'.  and  E.  A.  Ta}dor. 

Professor  Sylvester,  whose  great  mathematical  attainments  were  so  well 
known  and  appreciated,  was  elected  an  Honorary  Member  in  1860,  and  was 
a  contributor  to  the  Journal. 

Mr.  John  Adams  Higharn  became  a  Fellow  of  the  Institute  under  the 
Charter  in  188  i.     He  was  a  frequent  contributor  to  the  Journal,  the  first 
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volume  containing  his  article  "On  the  Value  of  Selection  as  exercised  by  the 
Policyholder  against  the  Company",  and  recent  volumes  a  series  of  articles 
and  correspondence  on  the  subject  of  graduation. 

]\rr.  Benjamin  Xewbatt  joined  the  Institute  in  1859,  and  evinced  a  warm 
and  energetic  interest  in  its  proceedings.  In  1890-1  and  1891-2  he  ably 
filled  the  position  of  President. 

The  Accounts  for  the  year  show  that  the  total  funds  on  31  March  last 
amounted  to  £5,284.  4?.  Od.,  being  a  decrease  during  the  vear  of 
£589.  185.  2d. 

This  apparent  decrease  is  more  than  accounted  for  by  the  amount 
expended  on  the  Mortality  Experience  Investigation,  namely:  £877.  85.  lid. 

The  Annual  Subscriptions,  together  with  admission  and  other  fees, 
amounted  to  £1,564.  10?.  Od.,  being  about  equal  to  those  of  the  previous 
year. 

The  total  Income  for  the  year  was  £2,080.  8s.  Od.,  and  the  total 
Expenditure  £2,670.  6s.  2d.  Of  this  latter  sum  it  will  be  seen  that  sums 
amounting  to  £1,159.  11*.  2c?.  have  been  expended  on  the  following  objects, 
namely:  The  Mortality  Experience  Investigation  £877.  8*-.  lid.,  and  the 
completion  of  Dr.  Sprague's  Select  Life  Tables  £282.  2s.  'dd. 

The  Revenue  Account  and  Balance  Sheet  are  given  herewith 
(p.  433). 

The  stock  in  hand  of  the  Institute  publications  on  31  March  was  as 
follows : 

So.  of  Copies  Description  of  Work 

220  ...         .  Text-Book,  Part  II. 

40  ...         .  Mortality  Experience  Tables. 

818  ....  Government  Joint- Life  Anuuitv  Tables. 

904  ...         .  Select  Life  Tables. 

457  ....  Logarithm  Cards. 

380  ....  Messenger  Prize  Essav  (Friendly  Societies). 

517  ...         .  Index  to  10  Vols. 

59  ...         .  „      to  20     „ 

1,043  ....  „      to  Vols.  21  to  30. 

1,036  ....  Parts  of  Journal. 

The  following  papers  were  submitted  at  the  sessional  meetings  of  the 
Institute,  namely: 

30    Novemher     1896. — An    inautrural    address    bv    the    President, 
Mr.  T.  E.  Young. 

21  Decemher    1896. — "  On   some    Legal    Points    arising    in    Life 

Assurance  Practice" — Mr.  A.  R.  Barrand. 

25  January  1897. — "Rates  of  Mortality  in  certain  parts  of  Africa" 

— Mr.  A.  E.  Sprague. 

22  Fchruary  1897. — "Governmental  Regulation  of  Life  Insurance 

in  the  United  States  of  America" — Mr.  Sheppard  Homans. 

29    Jlcire/i    1897. — "  Mortality    Experience    of   Assured    Lives   and 
Annuitants  in  France  " — Mr.  G.  F.  Hardy. 

26  April    1897.  —  "On    Lost    Policies,    Certified    Cop}'    Policies, 

Certificates  of  Title,  Possession  of  a  Policy,  Xotice,  Bankruptcv, 
and  some  other  practical  considerations  with  regard  to  the  titles 
to  Policies" — Dr.  Sprague. 
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For  the  Examinatious   held  in  the    Uuited  Kingdom   on  23,  24,  26, 
and  27  April  last,  170  candidates  presented  themselves,  nameh': 
67  for  Part      I. 
55  „        „       II. 
23  „       „     III,  Section  A. 

25  „       „     III,       „       B. 

Of  these  the  following  numbers  were  successful: 
36  in  Part      I. 

26  „       „      II. 

12   .,       „    III,  Section  A. 
11   „       „    III,       „       B. 

The  following  are  the  successful   candidates,  the  names  in  each  class 
being  arranged  alphabetically'. 

Part  I. 

Examiner — Peof.  S.  L.  Loney. 
Supervisors — Messes.  C.  D.  Higham  and  G.  Masks. 

Class  I : 

C.  Hogg.  I  R.  J.  Kimber. 

E.  Y.  Townshend. 


Cla^s  II: 


J.  A.  Cherry. 
W.  A.  Curtis. 
H.  B.  Harding. 
N.  F.  B.  Osborn. 


T.  F.  Anderson. 
R.  F.  M.  Bigby. 
P.  C.  Crump. 
J.  Dalton. 
C.  Davey. 
G.  W.  V.  Fisk. 
S.  Harper. 
W.  R.  Hines. 
B.  Humphrey. 
J.  B.  Jepps. 
H.  L.  Jupp. 
A.  M.  Knii^ht. 


J.  Patrick. 
W.  Penman. 
S.  H.  Pipe. 
F.  H.  Sheri-ifE. 


J.  R.  Smeaton. 
Class  III: 


L.  L.  Littell. 
G.  H.  Maunder. 
M.  B.  Neale. 
J.  M.  Ramwell. 
G.  W.  Richmond. 
F.  C.  Robinson. 
F.  Sanderson. 

E.  C.  E.  Sharpe. 
0.  B.  Shute. 

F.  P.  Symmons. 
D.  J.  Wood. 

R.  H.  Younger. 


Paet  II. 

Examiners — Messes.  G.  J.  Lidstone,  W.  P.  Phelps, 

E.  R.  Steakeb,  and  F.  T.  Mason  Byebs. 

Class  I : 
S.  Macnaghten. 


A.  V.  Lane. 
S.  W.  Newling. 


Class  II: 


W.  C.  Sharman. 
W.  A.  Workman. 


A.  W.  Woolfe. 
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Class  III: 


H.  L.  Adam. 
C.  R.  Coop. 
A.  W.  Findlav. 
T.  Gossett. 
G.  Gillies. 
J.  Goodwyn. 
F.  S.  Gos^s. 
F.  B.  Galer. 
AVrn.  Havcraft. 
S.  Hazel 


J.  E.  S.  Kemp. 
F.  W.  Le  Maitre. 
A.  J.  Mascall. 
A.  McDougald. 
"W.  E.  Xoiton. 
C.  A.  Penny. 
H.  J.  Rietschel. 
E.  Evlev. 
H.  Siade. 
J.  E.  Shimmell. 


Paet  III. 

Examiners — Messes.  H.  W.  Makly,  T.  G.  Acklaxd,  J.  Chisholh, 
F.  E.  CoLExso.  F.  Schooling,  and  H.  C.  TnisELToy. 

Sectiox  a. 

Class  I: 
Xoue. 


tK.  W.  Elder, 
to.  Kentish. 


S.  J.  H.  W.  Alliu. 
H.  H.  Austin. 
E.  J.  Bull. 
tR.  H.  Fellows. 


Class  II: 


Class  III: 


J.  Spencer. 
*C.  T.  Weeden. 


*D.  C.  Fraser. 

A.  Lowndes. 
*M.  Rees. 

C.  E.  Reeve. 


tX.  Miller. 


tJ.  M.  Allen. 

A.  C.  R.  Cockman. 
*D.  C  Eraser. 
fG.  E.  May. 


SECTioy  B. 

Class  I: 
None. 

Class  II: 
Class  III: 


fh.  A.  Wintle. 


*C.  T.  Weeden. 


F.  Marchbank. 
B.  C.  Morgan. 
*M.  Rees. 
H.  M.  Trouncer. 


Those  marked  (*j  passed  iu  both  sections,  and  with  those  marked  (+),  have  now 
completed  the  examination  for  the  Class  of  Fellow. 

In  the  Colonies  the  Examination  entries  numbered  51,  as  under: 

For  Part      I.  24. 
11,  18. 
Ill,  Section  A,  3. 
HI,       ,.       B,  6. 
The  results  of  the  Colonial  Examinations  will  be  dulv  announced.* 


*  These  results  are  given  on  page  440. 
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The  Council  had  the  pleasure  of  announcing  in  Novembei"  last  that 
Mr.  James  Chisliohii  had  kindly  ofEered  three  prizes  of  the  value  of 
Thirty  Pounds,  Fifteen  Pounds,  and  Ten  Pounds  respectively,  for  the  three 
best  essaj's  on  "  The  Relation  of  the  Actuarial  Profession  to  the  State." 
Tlie  competition  is  open  to  all  Members  of  the  Institute,  except  Members  of 
the  Council  and  those  who  have  gained  prizes  for  essays  offered  by  or 
through  the  Institute.  Essays  are  to  be  sent  to  the  Honorary  Secretaries 
not  later  than  the  31st  December  1897. 

Dr.  Sprague's  Select  Life  Tables  deduced  from  the  Institute  of  Actuaries' 
Experience  (Healthy  Males),  the  additional  calculations  for  which  were 
made  under  the  superintendence  of  Mr.  H.  C  Thiselton,  were  published 
in  1896. 

The  Council  are  also  pleased  to  report  that  in  October  1896,  Mr.  Cxeorge 
King  was  appointed  Honorary  Editor  of  the  Journal,  in  succession  to 
Mr.  Ryan,  whose  resignation  of  the  post  was  announced  in  last  year's  report. 
Pending  the  appointment  of  his  successor,  Mr.  Ryan  had  kindly  undertaken 
to  continue  the  duties  of  Editor. 

It  was  thought  desirable  that  there  should  be  two  Honorary  Sub-Editors, 
and  Messrs.  A.  Levine  and  H.  A.  Thomson  were  accordingly  appointed  to 
these  posts. 

During  the  past  session  a  series  of  six  lectures  on  Legal  Subjects  have 
been  delivered  by  Mr.  G.  Wood  Hill,  Barrister-at-Law,  before  the  Members 
of  the  Institute  in  Staple  Inn  Hall.  The  Council  observe  with  gratification 
that  these  lectures  have  been  well  attended,  and  that  they  have  doubtless 
been  of  material  assistance  to  those  about  to  enter  for  the  final  examinations. 

Encouraged  by  the  success  which  has  attended  these  lectures,  the  Council 
are  endeavouring  to  make  arrangements  for  lectures  on  other  subjects,  of 
close  interest  to  actuarial  students,  to  be  delivered  during  the  next  session. 

Considerable  progress  has  been  made  with  the  new  Mortality  Experience 
Investigation,  which  is  being  carried  out  jointly  by  the  Institute  of 
Actuaries  and  the  Faculty  of  Actuaries.  The  total  number  of  contributing 
Offices  is  66.  60  Offices  contribute  their  experience  in  respect  of  Assured 
Lives,  and  37  of  these  contribute  also  their  experience  in  respect  of 
Annuitants,  while  6  Offices  contribute  their  experience  of  Annuitants  only. 

The  investigation  is  being  actively  carried  on  under  the  superintendence 
of  Mr.  T.  G.  Ackland,  who  in  July  1896  undertook  the  duties  of  Official 
Supervisor,  with  the  assistance  of  a  competent  staff  of  clerks. 

Latterly  the  work  has  been  concentrated  on  the  Annuity  Experience,  and 
the  Council  have  every  hope  that  very  shortly  the  results  of  this  experience 
will  be  ready  for  publication. 

It  has  been  arranged  that  the  second  International  Congress  of  Actuaries 
shall  be  held  in  London,  under  the  auspices  of  the  Institute,  on  the 
16th  May  1898  and  the  four  following  days.  Full  particulars  as  to 
qualification  and  other  information  will  be  found  in  the  number  of  the 
Journal  for  April  1897. 

The  Council  are  again  much  indebted  to  the  Honorary  Examiners,  who 
have  bestowed  great  care  and  labour  on  the  important  work  entrusted  to  them. 
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PROCEEDINGS  AT  THE  ANNUAL  GENERAL  MEETING. 

The  Annual  General  Meeting  of  the  members  was  held  at  Staple  Inn 
Hall,  on  Tuesda}-,  1st  June,  tlie  President,  Mr.  T.  E.  Young,  B.A.,  in  the 
chair. 

The  Report  of  the  Council  (given  on  p.  427)  having  been  read. 
The  Pbesident  said : — In  now  formally  moving  the  adoption  and 
circulation  of  the  report  and  accounts,  I  take  the  opportunity  of  first 
referring  to  the  large  expenditure  which  has  characterized  the  session,  and 
to  the  gradual  reduction  in  the  admission  of  students  during  recent  j'ears. 
Both  features,  I  venture  to  think,  constitute  subjects  of  congratulation, 
though  from  different  points  of  view.  The  greater  portion  of  the  enhanced 
outla}'  appertains  to  the  cost  of  the  Mortality  Investigation  and  possesses 
merely  a  temporary  character,  since  it  will  be  refunded  b\-  the  contributions 
of  companies  and  the  sales  of  the  volumes  to  be  issued.  But  another 
portion  is  happily  of  a  more  permanent  nature,  and  embodies  the  unwearied 
efforts  of  the  Institute  to  enlarge  its  scope  of  service  and  utility  by  furnishing 
appropriate  educational  advantages  to  its  rising  members,  and  thus  conducing, 
in  the  admirable  phrase  of  our  original  constitution,  "  to  the  elevation  of  the 
status  of  the  profession."  This  concentrated  educational  movement,  in 
fulfilment  of  obligations  implicitly  accepted  by  the  Institute,  will  command 
the  sympathy  and  encouragement  of  all  its  friends.  A  scientific  society,  I 
conceive,  is  violating  the  essential  conditions  of  its  existence  when  it 
endeavours  largely  to  accumulate  funds.  It  only  realizes  its  paramount 
dut}'  when  that  accumulation  embraces  the  specific  purpose  of  conferring 
upon  its  j'ounger  members  an  aiupler  and  higher  professional  education  than 
their  seniors  were  competent  to  command.  The  gradual,  though  recently 
slow,  decline  in  the  number  of  admissions  to  our  ranks  of  students  is  not 
to  my  mind  a  feature  of  regret,  so  long  as  a  reasonable  supply  is  maintained, 
and  so  long  especially  as  tliat  supply  largely  consists  of  j'oung  men  who 
have  really  discovered  their  true  vocation  in  our  craft,  and  does  not  comprise 
simply  a  number  of  youtlis  nnliappily  attempting  one  sphere  of  work  after 
another,  under  the  deplorable  stress  of  competition.  It  has  always  been  to 
me  a  subject  of  pathetic  concern  to  observe  the  large  number  of  j'oung  men 
flocking  to  our  hall,  where  the  ambitions — even  the  most  moderate  ambitions 
— of  so  few  can  be  realized.  Our  scope  is  limited,  and  is  unfortunately 
becoming  more  and  more  contracted  through  the  changing  conditions  of 
assurance  administration;  and  touched,  therefore,  with  commiserative  feeling 
for  these  youthful  seekers,  I  do  not  myself  deplore  the  fact  that  the  straight 
gate  to  actuarial  life  is  less  thickly  thronged.  During  the  course  of  the 
session  three  eminent  members  of  the  Institute  have  passed  away.  In 
Mr.  John  Adams  Higham  we  possessed  an  actuary  of  stimulating  freshness 
and  originality  of  mind,  and  it  has  always  appeared  to  me  that  his  papers 
on  Selection,  in  18.50  and  in  1851,  when  the  subject  was  comparatively 
unexplored,  will  always  rank  pre-eminentl}^  amongst  the  most  sagacious  and 
stable  contributions  to  the  practical  literature  of  our  work — "  the  literature 
of  power",  according  to  the  famous  diction  of  Wordsworth.  In 
Mr.  Newbatt  we  beheld  a  happy  example,  in  these  da3's  of  nebulous  thinking 
and  indecisive  speech,  of  a  man  who  always  gained  a  clear  vision  of  definite 
views,  and  was  then  equall}'  competent  to  embody  those  views  in  forms  of 
lucid  and  incisive  expression;  while  in  Professor  Sylvester  we  have  lost  the 
honour  of  living  connection  with  an  imperishable  renown.  The  void  which 
they  have  thus  left  in  our  community'  is  not  all  a  void,  for  the  record  of 
their  earnest  labours  constitutes  a  power  of  encouragement  and  faith 
to  their  successors,  and  a  scientific  bodj'  is  enriched,  not  onlj-  in  proportion 
to  the  hopeful  future  of  its  present  members,  but  no  less  in  proportion  to 
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its  impressive  accumulation  of  memories  of  strenuous  examples  in  the  past. 
In  more  definite  and  systematic  pursuance  of  the  educational  effort  -which 
has  inspired  the  Institute  from  its  ongin,  it  is  of  happy  augury  to 
notice  that  the  recent  lectures  upon  the  "Law  of  Real  Property"  have 
attracted  large  attendances,  and  have  been  received,  as  I  have  been 
informed  from  numerous  quarters,  with  genuine  satisfaction  and  profit. 
The  Council  propose  to  continue  that  scheme  and  to  extend  it  in  the 
direction  of  lectures  upon  finance  and  upon  other  subjects  directlv  germane 
to  our  work.  "We  thus  hope  to  aid  our  students  in  the  most  effective'manner 
for  successfully  meeting  the  special  demands  upon  their  thought  and 
capacity,  which  the  administration  of  assurance  now  imperatively  "requires, 
by  drawing  them  away  from  the  comparatively  sterile  region  of  mere  book 
knowledge,  and  confronting  them  with  personal  teaching  by  lecturers, 
practically  conversant  with  their  subjects,  and  placing  them,  as'  far  as  lies 
within  our  scope,  in  direct  contact  with  actual  commercial  and  financial 
problems.  In  intimate  connection  with  this  subject.  I  gladiv  refer  to  the 
character  and  range  of  the  papers  which  have  been  discussed  during  the 
session,  and  the  direct  help  which  they  are  competent  to  afford  to  students 
in  relation  to  this  practical  aspect  of  our  professional  labours.  Another 
very  noticeable  and  encouraging  feature  is  observable  in  the  fact  that  two 
members  have  for  the  first  time  contributed  papers  of  value  and  service, 
whose  example,  I  trust,  will  stimulate  many  others  to  reveal  the  latent 
ability  which  I  am  sure  is  possessed  in  abundance  by  our  vounger  men,  and 
thus  both  extend  the  boundaries  of  our  knowledge  and  gain  for  themselves 
our  cordial  recognition  of  their  personal  capacity,  and  of  their  loval  devotion 
to  the  interests  of  their  Alina  Mater.  A  very  admirable  op'portunitv  is 
presented  in  this  direction  through  the  medium  of  the  prizes  which 
Mr.  Chisholm  has  kindly  oft'ered.  The  subject  of  the  competition  is  no 
doubt  somewhat  difficult,  but  let  me  remind  Associates  and  Students  that 
even  failure  to  obtain  a  prize  will  be  amply  compensated  by  the  stimulus  to 
thought  and  research  which  the  enquiry  will  entail — results  of  endurino- 
value,  which  will  leave  a  permanent  impress  upon  character  and  capacitv. 
quite  apart  from  the  subsidiary  and  temporary  question  of  success.  I  rejoice 
also  that  our  range  of  honorary  distinctions  has  been  enlarged  bv  the 
appointment  of  two  Sub-Editors  of  the  Journal.  It  has  always  appeared  to 
me  desirable,  especially  in  a  small  scientific  community,  to  possess  as  wide  a 
hierarchy  as  possible  of  official  positions,  so  that  opportunities  mav  exist  for 
fulfilling  the  just  ambitions  of  men  of  promise  and  achievement  bvassignino- 
to  them  specific  posts  of  usefulness  in  the  service  of  our  professionalcom- 
munity.  I  would  refer  for  a  moment  to  the  vast  and  honourable  entei-prise 
in  which  the  Institute  of  Actuaries  and  the  Faculty  of  Actuaries  are  jointly 
engaged,  and  you  will  be  interested  in  learning  a  few  details  with  regard 
to  the  Mortality  Investigation  with  which,  through  the  kindness  of 
Mr.  Ackland,  I  am  able  to  furnish  you.  The  annuity  experience  is  recorded 
upon  upwards  of  32,OX)  cards,  of  which  9,000  relate  to  males  and  23,0(JO  to 
females,  so  that  the  female  experience  is  about  72  per-cent  of  the  total  facts. 
All  predictions  of  completion  in  so  complex  an  investigation  must  necessarilv 
be  interpreted  with  very  indulgent  latitude,  but  it  is  expected  that  the 
number  exposed  to  risk  in  connection  with  the  formation  of  the  Select 
Annuity  Tables  -svill  be  scheduled  and  completed  within  three  or  four 
months'  time,  when  the  l^  and  d-f.  columns  can  be  prepared  in  readiness  for 
graduation.  The  aggi-egate  annuity  table  is  expected  to  be  similarlv  com- 
pleted during  the  course  of  our  ensuing  autumn  session.  The  experience  of 
assured  lives  is  contained  upon  upwards  of  1,1(>3,(X)0  cards,  and  it  has  been 
approximately  estimated  that  the  period  of  risk  will  comprise  upwards  of 
ten  million  years.  The  males  number  upwards  of  1,(>X),0(>J.  and  the  females 
upwards  of  80,000,  so  that  the  female  experience  is  about  74  per-cent  of  the 
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combined  experience,  as  compared  with  72  per-cent  of  the  annuity  experience. 
No  exaggei-ation  of  language,  it  is  obvious,  is  involved  in  the  statement  that 
this  enterprise  will  constitute  a  monumental  addition  to  the  public  services, 
and  the  statistical  usefulness  of  the  Institute,  and  to  me  it  is  equally 
a  pleasure,  as  it  is  a  duty,  to  express  my  admiration  of  the  vigorous 
and  workmanlike  manner  in  which  Mr.  Ackland  and  his  assistants  are 
prosecuting  the  work.  Before  closing,  I  indulge  in  the  ambitious  hope  that 
the  meeting  of  the  International  Congress  to  be  held  during  the  coming 
session  should  prove  a  signal  success  by  reason  of  the  earnest  and  vigorous 
co-operation  of  the  members,  and  the  presentations  of  papers  worth}'  of  a 
unique  occasion.  Assembling,  then,  for  the  first  time  in  the  historic  home 
of  actuarial  science,  no  effort  should  obviouslj'  be  lost  that  the  gathering, 
both  in  its  character  and  consequences,  shall  be  in  harmonious  correspon- 
dence with  the  high  traditions  of  the  Institute,  which  will  inspire  its 
labours.  In  conclusion,  I  should  be  doing  injustice  to  my  feelings  if  I  did 
not  express  a  word  of  hearty  congratulation  to  those  gentlemen  who  have 
passed  their  examinations,  and  an  equally  hearty  word  of  hope  and 
encouragement  to  those  who  on  this  occasion  have  failed.  The  record  now 
presented  furnishes  conclusive  evidence,  I  think,  that  the  Institute  is 
worthily  embodying  in  larger  and  wider,  but  consistent  forms,  the  principles 
so  wisely  advocated  by  its  founders,  and  like  all  organizations  which  are 
destined  to  be  permanent,  because  they  fulfil  a  definite  office  in  the  social 
system,  the  Institute  is  constantlj^  and  thoughtfully  utilizing  its  experience 
for  the  purpose  of  maintaining  and  directing  its  ceaseless  advance — a  type 
at  once  of  an  effective  machinery  and  of  a  source  of  power.  I  have  now 
much  pleasure  in  moving  that  the  report  and  accounts  be  adopted  and 
circulated. 

Mr.  Geo.  King,  in  seconding  the  adoption  of  the  report,  said  that  the 
chairman  had  so  eloquently  and  completely  touched  upon  all  the  principal 
points  that  he  only  need  say  a  very  few  words.  The  report  before  them  was, 
he  thought,  a  very  remarkable  one.  Every  paragraph  spoke  of  activitj% 
and  it  was  evident  that  the  Institute  was  not  losing  anything  of  its  vitality: 
in  fact,  it  was  becoming  more  vigorous  and  active  as  it  grew  older.  At  the 
present  time  "Jubilee"  was  in  the  air,  and  it  was  worth  remembering  that 
next  year  the  Institute  would  reach  its  own  jubilee.  He  thought  it  was  a 
happy  coincidence  that  that  event  should  occur  with  the  meeting  of  the 
Congress,  and  it  ought  to  stimulate  them  to  use  all  the  more  effort  to  make 
the  Congress  a  success.  The  Council,  he  knew,  would  do  all  it  could  in  that 
direction,  but  success  would  depend  upon  all  the  Fellows  and  Associates 
taking  an  interest  in  the  Congress  by  becoming  members  and  by  con- 
tributing papers.  The  President  had  referred  to  the  satisfaction  occasioned 
by  the  fact  that  two  of  the  papers  read  at  the  sessional  meetings  were  by 
new  contributors.  With  regard  to  that,  he  might  add  that  there  was  another 
opening  for  new  contributors,  who,  perhaps,  had  not  a  subject  of  sufficient 
magnitude  to  bring  before  a  sessional  meeting,  but  yet  who  had  something 
worthy  to  communicate  in  the  Journal.  In  the  forthcoming  number 
there  would  be  several  actuarial  notes  of  very  great  interest,  and  he  would 
invite  the  members  to  contribute  any  note  of  subjects  that  they  might  meet 
with  in  their  studies  or  in  their  professional  practice,  even  should  it  not  be 
of  sufficient  importance  to  elaborate  into  a  long  paper.  The  question  in 
which  he  had  taken  the  greatest  interest  for  many  j-^ears  was  that  of 
education,  and  he  was  glad  to  say  that  the  Institute  was  now  carrying  on 
that  work  more  vigorously'  than  ever,  the  result  being  that  there  was  a 
large  development  in  student  membership,  and  that  the  students  passed  on 
to  the  higher  grades  and  became  Fellows  very  rapidly.  The  Institute  was 
doing  all  it  could  to  assist  in  the  movement  of  educating  the  younger 
members.     The  President  had  eloquently  referred  to  the  lectures  which  had 
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been  given  during  the  past  session,  and  which  would  be  given  in  succeeding 
sessions.  The  provincial  students  had  sometimes  coniphiined  that  they  did 
not  get  the  full  benefit  of  those  lectures,  as  they  were  unable  to  attend,  but 
he  did  not  think  he  was  committing  any  breach  of  confidence  when  be  said 
that  the  Council  was  doing  all  it  could  to  assist  such  students  b\'  publishing 
in  a  separate  volume  the  lectures  delivered  during  the  past  session  by 
Mr.  Wood  Hill.  In  tliat  way  the  lectures  would  be  2>ut  in  a  permanent 
form,  and  the  provincial  men  would  get  the  full  benefit  of  them.  With 
regard  to  the  examinations,  lie  might  say  that  the  Examiners,  as  usual,  had 
had  a  great  deal  of  work  to  do.  which  he  hoped  would  I)e  acknowledged  by 
a  suitable  vote.  He  might,  perliaps,  be  allowed  to  refer  to  a  matter  in  one 
of  the  reports  of  the  Exiiminers,  where  it  was  stated  "  There  is  strong 
evidence  that  the  candidates  rely  too  much  upon  the  information  conveyed 
by  their  tutors,  and  do  not  read  and  study  sufficiently  in  their  preparation. 
We  consider  that  it  sliould  be  clearly  understood  that  it  is  necessary  that 
the  student  should  have  an  intelligent  knowledge  of  first  principles  in 
each  of  the  subjects,  and  be  able  to  grasp  the  full  significance  of  the 
questions  ;  he  should  not,  in  fact,  depend  so  largely  upon  committing  to 
memory  a  number  of  stock  answers  to  general  questions."  He  read  that 
extract  because  it  so  entirely  embodied  bis  own  views,  and  was  so  entirely 
in  accordance  with  the  somewhat  lengthy  experience  he  had  had  of  the 
examinations.  It  must  be  remembered  that  it  was  not  what  we  learn  that 
makes  our  intellect ;  it  is  what  we  think.  The  learning  was  merely  the 
raw  material  brought  to  the  mill,  and  it  must  be  turned  into  the  manu- 
factured article  by  pondering  and  thinking  it  over,  and  working  it  up  in 
their  own  minds.  An  actuary  in  that  way  would  not  only  increase  his  own 
knowledge,  but  he  would  increase  his  practical  power  of  apph'ing  that 
knowledge  ;  and  he  would  strongly  urge  upon  all,  whether  thev  be  students 
or  not,  the  necessity  of  thinking  more,  even  if  it  should  result  in  reading 
less.  A  little  knowledge  thought  well  over  was  more  useful  than  a  great 
deal  of  knowledge  simply  gathered  together  and  put  away  without  being 
made  use  of.  He  had  much  pleasure  in  seconding  the  motion  for  the 
adoption  of  the  report. 

The  motio!!  was  then  put  from  the  chair  and  unanimously  agreed  to. 

The  ballot  for  the  election  of  Officers  and  Council  for  the  ensuing  year 
then  took  place,  Mr.  Ackland  and  Mr.  Byers  acting  as  scrutineers,  with  the 
result  that  the  following  were  unanimously  elected : — 


President. 
Thomas  Emley  Young,  B.A. 

Vice-Presidents. 

Henky  William  Manly.  ]         William  Hughes. 

Henry  Cockbuen.  Geeald  Hemmington  Ryan. 


VOL.  XXXIII.  -i    G 


438  The  Institute  of  Actuaries.  [Oct. 

Council. 

Alfeed  Barton  Adlaed.  George  King. 

Marcus  Nathan  Abler,  M.A.  j      Francis  Laing. 

Henry  Walsingham  Andbas.  Henry  William  Manly. 

Thomas  G.  C.  Browne.  Geoffrey  Marks. 

Arthur  Francis  Bueridge.  *Willie  Oscar  Nash. 

James  Chisholm.  *Philip  Lewin  Newman. 

Henry  Cockburn.  *Gerald  Hemmington  Ryan. 

George  Stephen  Crisford.  *James  Sorley. 

Robert  Cross.  I      Thomas  Bond  Sprague,  M.A. 

John  Jas.  Walker  Deuchar.  William  Sutton,  M.A. 

Alex.  John  Finlaison,  C.B.  Herbert  Cecil  Thiselton. 

Niel  Ballingal  Gunn.  Samuel  George  Warner. 

*Ealph  Price  Hardy.  :     Wm.  Jos.  Hutchings  Whitiall. 

Augustus  Hendeiks.  Frank  Berteand  AVyatt. 

William  Hughes.  Thomas  Emley  Young. 

*  Not  Members  of  tlie  Council  for  1896-7. 

Th'ecisurer. 
James  Chisholm. 

Honorwry  Secretaries. 
Fbank  Berteand  Wyatt.         |    Aethue  Francis  Bureidge. 

Mr.  H.  W.  Manly,  in  responding  on  behalf  of  the  Officers  just  elected, 
assured  the  members  that  he  considered  it  a  great  privilege  to  be  associated 
with  the  Institute  in  any  possible  way.  The  work  was  a  growing  one,  and 
the  labour  placed  upon  the  Hon.  Secretaries  at  the  present  time  was 
exceedingly  great.  It  was  a  delight  to  serve  the  Institute  in  attending  its 
committees  and  furthering  its  interests  in  all  directions  ;  and  it  was  an 
honour  and  distinction  held  out  to  all  who  showed  themselves  worthy  as 
members  of  the  Institute,  that  they  might  at  some  time  become  a  portion  of 
its  governing  body. 

Mr.  Seaele  then  moved  "  That,  as  auditors  for  the  ensuing  year, 
Messrs.  Jellicoe  and  Harding  be  re-elected,  and  that  Mr.  C.  H.  E.  Reed  be 
elected  in  the  place  of  Mr.  Holt,  who  retires  in  accordance  with  the  by-laws." 

Mr.  Sheppaed  seconded  the  motion,  which  was  agreed  to. 

Mr.  G.  H.  Ryan,  in  proposing  a  vote  of  thanks  to  the  Officers  of  the 
Institute,  said  that  the  members  had  listened  to  a  very  eloquent  account  of 
the  good  fortune  which  the  Institute  liad  experienced  during  the  past  year, 
save  only  in  respect  of  the  sad  loss  they  had  sustained  by  the  death  of  old 
and  valued  friends.  He  did  not  propose  to  travel  over  the  ground  again,  or 
to  offer  any  pale  reflection  of  the  eloquent  words  which  had  fallen  from  the 
President.  Indeed,  it  seemed  to  him  that  a  fairer  estimate  of  the  extent  of 
their  indebtedness  to  the  Council  and  Officers  might  be  formed  if  they  took  a 
Avider  retrospect,  and  considered  what  the  Institute  had  done,  not  only 
during  the  past  year,  but  during  the  fifty  years  of  its  existence.  To  his 
mind  the  greatest  achievement  of  the  Institute  lay  in  the  fact,  not  that  it 
had  been  able  to  supply  the  demand,  but  rather  tliat  it  had  created  the 
demand,  and  enforced  the  necessity  for  such  trained  skill  and  services  as  its 
members  were  able  to  afford.  So  much  so  that  they  could  now  look  round 
and  claim  that  there  was  scarcely  an  insurance  institute  of  any  prominence 
which  did  not  in  one  capacity-  or  anotlier  avail  itself  of  their  services.  That, 
he  thought,  Avas  an  achievement  of  which  they  might  all  feel  proud,  and 
Avhich  accounted  in  a  very  great  measure  for  the  feeling  of  affection  which 
they  all  had  for  the  Institute,  and  the  gratitude  which  they  bore  to  their 
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leaders,  past  and  present,  and  to  the  far-seeing  men  who  had  laid  the 
foundations — unambitiously  at  the  time — of  their  Institute.  Again,  it  was 
worth  while  to  point  out  the  extraordinary  influence  which  the  Institute 
had  been  able  to  exert,  and  still  wielded,  through  the  individual  efforts  of 
its  members,  upon  the  financial  well-being  and  the  sound  develojiment  of 
the  business  of  life  assurance.  He  could  not  imagine  what  the  condition  of 
life  assurance  business  would  have  been  at  the  present  time  had  the  Institute 
of  Actuaries  not  been  founded  fifty  years  ago.  The  work  of  the  Institute 
had  been  performed  unostentatiously  and  unobtrusively.  They  had  not 
been  overburdened  by  State  help,  nor  had  they  basked  in  the  sunshine  of 
popular  favour ;  nevertheless,  the  work  which  they  had  done  was  of  the 
utmost  value,  and  he  had  little  hesitation  in  saying  that  if  the  achievements 
oE  the  Institute  were  compared  with  those  of  other  kindred  societies,  it 
would  be  found  to  occupy  a  most  creditable  if  not  a  unique  position  among 
them  all.  For  that  result  they  were  deeply  indebted  to  the  past  and  present 
Councils.  He  did  not  propose  to  deal  specifically  with  the  individual 
services  of  their  distinguished  President,  Mr.  Young,  which  they  so 
thoroughl}'  appreciated,  or  the  support  which  the  Council  had  rendered  him, 
or  upon  the  services  of  their  hard-worlcing  and  affable  Hon.  Secretaries ; 
but  he  should  call  special  attention  to  the  great  services  ])erformed  hy  the 
editor  of  the  Journal  and  his  assistants,  and  the  Hon.  Examiners.  The 
work  of  the  officials  was  most  arduous,  and  was  of  the  utmost  value  to  the 
Institute ;  and  as  "  thanks  "  was  the  onl}'  currency  with  which  they  could 
repay  them,  he  thought  the  members  should,  on  an  occasion  like  the  present, 
not  stint  them  in  the  thanks  which  they  rendered  them  for  the  gratuitous 
services  and  the  hard  work  performed  in  the  Institute's  behalf.  He  had 
great  pleasure  in  proposing  "  That  a  cordial  vote  of  thanks  be  presented  to 
the  President,  the  Council,  and  the  Officers  of  the  Institute  for  their  services 
during  the  past  year." 

Mr.  SoELEY,  in  seconding  the  motion,  said  tlie  Institute  was  to  be 
congratulated  in  having  a  President  like  Mr.  Voung.  The  monumental 
address  he  liad  delivered  at  the  commencement  of  the  session,  and  the 
eloquent  and  business-like  manner  in  which  he  had  summed  up  the  work  of 
the  session  that  afternoon,  would  convince  anyone  that  they  had  tlie  right 
mau  in  the  right  place  at  the  head  of  the  Institute.  His  great  industry, 
his  research,  and  his  knowledge  of  so  many  branches  of  learning,  which  to 
them  were  but  a  name,  would  stimulate  their  exertions  not  only  in  actuarial 
fields,  but  in  other  fields  as  well.  The  services  rendered  bj'  the  other  officers 
of  the  Institute  had  been  alluded  to  by  Mr.  Ryan,  and  he  endorsed  all  that 
that  gentleman  had  said,  particularly  with  regard  to  the  very  great  labour 
which  the  examiners  had  taken  on  behalf  of  the  Institute,  and  the  great 
obligation  under  which  it  rested  with  regard  to  their  services. 

The  motion  was  carried  unanimou.sly. 

The  PfiESiDENT,  in  acknowledging  the  vote,  said — I  am  sure  I  am  acting 
as  a  faithful  medium  of  the  feelings  of  the  Council,  and  of  my  colleagues, 
the  other  officials,  in  stating  that  in  our  affection  for  the  Institute  it  is  a 
delight  to  live  laborious  days  in  its  service,  but  it  is  obvious  that  a  kindly 
expression  of  a  feeling,  such  as  that  which  has  been  proposed  and  accepted, 
adds  a  very  attractive  distinction  to  the  reward  which  we  verj^  heartily 
appreciate.     I  thank  j'ou  for  your  goodness. 

Mr.  .loHX  HoLLiDAY,  M.A.,  moved  a  hearty  vote  of  thanks  to 
Mr.  E.  H.  Holt,  Mr.  Geo.  R.  Jellicoe  and  Mr.  H.' R.  Harding  for  their 
services  as  auditors  during  the  past  year,  and  Mr.  Hardcastle  seconded  the 
motion,  which  was  carried  unanimouslj'. 

Mr.  G.  R.  Jellicoe  having  replied, 

The  President,  in  adjourning  the  meeting  until  November  29,  called 
attention  to  the  illuminated  congratulatory  address  which  it  was  proposed  to 
present  to  Her  Majesty  on  the  completion  of  the  sixtieth  year  of  her  reign. 

2  G  2 
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COLONIAL   EXAMINATIONS. 

Examinations   were   held   on   23,    24,    26,    and    27   April,    at    Sydnej', 
Melbourne,  Adelaide,  Montreal,  and  Toronto,  witli  the  following  results ; 

Part  I. 

Twenty-four  Candidates  sent  in  their  names,  of  whom  eighteen  presented 
themselves,  and  twelve  passed  as  follows : 


Class  I: 

Catchlove,  C.  H.  L.  (Adelaide). 
Dick,  W.  T.  (Sydney). 
Donaldson,  J.  S.  (Sydnej-). 
Kellv,  J.  J.  (Sydney). 
Moore,  J.  P.  (Sydney). 


Class  II: 

Barry,  D.  (Melbourne). 
Touzel,  P.  D.  (Melbourne). 


Class  III : 

Dunn,  W.  J.  (Sydney). 
Kaufman,  H.  N.  (Montreal). 
Melville,  C.  E.  (Melbourne). 
Smibert,  C.  R.  (Melbourne). 
Williams,  H.  S.  W.  (Melbourne). 

Paet  II. 

Eighteen  Candidates  sent  in  their  names,  of   whom  twelve  presented 
themselves,  and  four  passed  as  follows : 

Class  I:  I    Class  II: 

Little,  J.  F.  (Sydney).  I  Macaulay,  T.  B.  (Montreal). 

Class  III: 

Diamond,  G.  F.  (Sj^dney). 
Norris,  C.  A.  (Melbourne). 

Paet  III  (Section  A). 

Three  Candidates  sent  in  their  names,  of  whom  two  presented  themselves, 
and  one  passed  as  under  : 

Class  III:— 

*  Moors,  E.  M.  (Sydney), 

Part  III  (Section  B). 

Six  Candidates  sent  in  their  names,  of  whom  four  presented  themselves, 
and  passed  as  follows  : 

Class  II:  j    Class  III: 

*  Moors,  E.  M.  (Sydney).  f  Bradshaw,  T.  (Toronto). 

t  Day,  W.  R.  (Sydney). 
Elliott,  C.  A.  (Sydney). 


Those  marked  (*)  passed  in  both  sections,  and  with  those  marked  (+),  have  now 
completed  the  examhiation  for  the  Class  of  Fellow. 
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Additions  to  the  Library. 

The  following  works  have  been  added  to  the  Library  since 
the  publication  of  the  Journal  for  October  1896  : 

By  luhom  presented 
(when  not  purchased). 
Accountants  and  Auditors,  Society  of. 
List  of  Members,  &c.     1897. 


Actuaries,  Institute  of. 

Constitution  and  Laws. 

Airy  (G.  B.). 

The  Theory  of  Errors. 


1869,  1873. 


Allen  (Joseph). 

There  is  Dust  in  John's  Eyes  ;  or,  American  and  British 
Life  Insurance  Offices  contrasted.      1882. 

Associated  Scottish  Life  Offices. 

First  and  Second  Report  of  the  Committee  on  the 
Mortality  among  Persons  engaged  in  the  Sale  of 
Intoxicating  Liquor. 

Australian  Mutual  Provident  Society. 
Forty-eighth  Annual  Report,  1897. 

Babbage  (Charles). 

Specimen  of  Logarithmic  Tables  printed  with  different 
coloured  inks  on  variously  coloured  papers.     1831. 

Barclay  (Kobert). 

The  Silver  Question  and  Gold  Question. 


Barlow  (Thos.). 

Memoir  of  the  late  Griffith  Uavies. 


1895. 


Bateman  (Thomas),  M.D.,  F.L.S. 

Reports  on  the  Diseases  of  Loudon,  1804-1816. 

Becher  (John  Thomas),  M.A. 

Friendly  Societies'  Tables.     1825. 


Beck  (Richd.  L.). 

Practical  Hints  on  Life  Assurance. 


1854. 


Begbie  (Dr.  Jas.). 

Observations  on  the  Mortality  of  the  Scottish  Widows' 

Fund  and  Life  Assurance  Society.     1847. 
On  the  causes  of  death  in  the  Scottish  Widows'  Fund 
and  Life  Assurance  Society.     1860. 


S.  IF.  Manly. 
Purchased. 

L.  M.  Simon. 

Purchased. 
The  Society. 

Ralph  P.  Hardy. 
Purchased. 
L.  M.  Simon. 

(  The  London  Life 
C        Association. 

L.  M.  Simon. 

L.  M.  Simon. 
L.  M.  Simon. 


Belgium. 

Bulletin  de  I'Association  des  Actuaires  Beiges. 

Bulletin  du  Comite   Permanent  des  Cougres  interna- 
tionaux  d'Actuaires.     6  copies. 

Compte  Rendu  des  Operations  et  de  la  Situation  de  la  "^ 
Caisse  Generale  d'Epargne  et  de  la  Retraite.  1895,  ^ 
1896.  ) 


L^  Association. 

The  Committee. 

Belgian 
Government. 
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By  whom  presented 
(when  not  jmrchased). 

Bevan  (B.).  % 

A  Practical  Treatise  on  the  Sliding  Itule.     1822. 

The  London  Life 
Blane  (Sir  Gilbert),  Bart.  Association. 

Select  Dissertations  ou  Several  Subjects  of  Medical 
Science.     1822. 

Boole  (George),  F.R.S. 

A  Treatise  on   Differential  Equations.     Third  edition. 

1872.  W'^.  Stott. 

Bourne  (J.  P.). 

Contingent  Reversions.  Furchased. 

Bourne's   Handy  Insurance   Directory  for  1895,  1896,  and 

1897.  Will.  Schooling. 

Bourne's    Handy   Assurance    Manual   for   1894,  1895,  and 

1896.  Win.  Schooling. 

Bowser  ("Wilfrid  A.). 

Friendly  Societies'  Valuation  and  other  Tables.     1896.  The  Compiler. 

Another  Copy.  Purchased. 

Breuer  (A). 

La  Reserve  ^Mutuelle  ou  L'Assurance-Vie  de  Pagotille.  The  Author. 

Brooke  (Henry  James),  F.R.S. 

Observations  on  a  Pamphlet  entitled  "A  View  of  the  (   The  London  Life 

Rise  and  Progress  of  the  Equitable  Society."   1828.  ^        Association. 

Brown  (Sanil.). 

The  Mutual  Life  Assurance  Society,  Report  of  the 
Actuary  ou  the  Rates  of  Ordinary  and  Extra 
Preniinms,  ou  the  Profit  and  Xon-Protit  Scale.  1854.  L.  M.  Simon. 


Buckley  (H.  Burton),  M.A. 

The  Law  and  Practice  under  the  Companies  Acts  1862 
to  1893,  and  the  Life  Assurance  Companies  Acts 
1870  to  1872.  Seventh  Edition  by  the  Author,  and 
A.  C.  Clauson,  M.A.  Purchased . 

Burchell  (Jas.)  and  Burchell  CWm.). 

A  Short  Address  to  the  Members  of  the  Mutual  Life 

Assurance  Society.     1882.  L.  M.  Simon. 

Burdett  (Henry  C). 

A  Practical  Scheme  for  Old- Age  Pensions.     (Reprinted 

from  the  Times).     1896.  "  Purchased. 

Canada,  Dominion  of. 

Report  of  the  Sui)eriutendeut  of  Lisurance  for  the  Year 

ending  31  December  1895.  T.  B.  Macaulai/. 

Christison  (Dr.  Robt.). 

An  Investigation  of  the  Deaths  in  the  Standard  Life 
Assui-ance  Company.     1853. 


L.  M.  Simon. 
f   The  London  Life 
\       Association. 
\n  Investigation  of  the  Deaths  iu  the  Standard  Life 

Assurance  Company.     1858.  L.  M,  Simon. 


Another  Copy. 
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Coglan  (T.  A.). 

The  Seven  Colonies  of  Australasia,  1895-6.  '\ 

Wealth  and  Progress  of   New  South  Wales.  Vol.  I.  ^ 

1895-6.  3 
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By  whom  presented 
{when  not  purchased). 


The  Author. 


Cotsworth  (M.  B.). 

The  Direct  Calculator. 


Purchased. 


Croudace  (John). 

Interest  Tahles.     1822. 


f   The  London  Life 
(_        Association. 


Dunbar  (Charles  F.). 

Theory  and  History  of  Banking. 


Purchased. 


Equitable  Life  Assurance  Society. 

Memorandum  and  Articles  of  Association,  to  be 
submitted  to  an  Extraordinary  General  Meeting 
of  the  Society.     1892.  L.  31.  Simon. 


Farley  (Richard). 

Tables  of  Six-Figure  Logarithms.     1859. 


C   The  London  Life 
\       Association. 


Fidelity  Mutual  Life  Association. 

Dedication  of  Building.     Convention  of  Agents.    1896. 


L.  G.  Fouse. 


Fox  (Joseph  John). 

On  tlie  Vital  Statistics  of  the  Society  of  Friends.  1859. 


L.  M.  Simon. 


Germany. 

Repertorischer  Assecuranz  Almanach.     1897.  The  Editor. 
Zcitschrift    des    Koniglich    Preussischen    Statistischeu  (  German 

Bureaus.     1896.  (.  Government. 


Hand  in  Hand  Insurance  Company. 

Bi-Centenary  Notice,  12  November  1896. 


The  Secret  an 


Hardy  (Peter). 

Life  Assurance,  its   Schemes,  its  Difficulties,   and    its 
Abuses.     1852. 


L.  M.  Simon. 


Henry  (Jardine). 

Letter  to  A.  G.  Finlaisoii  on  Report  and  Observations 
on  the  Mortality  of  the  Government  Life  An- 
nuitants, 1860.     1861. 


L.  M.  Simon. 


Holland. 

^     The  Algemeene 
BouwstofEen  voor  de  Geschiedeuis  van  de  Levensverze-  )  Maatschappij  van 
keringen  en  Lijfrenten  in  Nederland.  1  Levensverzekering 

(,       en  Lijf rente. 
Catalogue  de  la  Bibliotheque  concernant  les  Assurances  f         Compagnie 
sur  la  Vie  et  les  Sciences  accessoires.  (        "  Utrecht." 

Jaarboekje  van  de  Vereeniging  voor  Lebensverzekering. 

1897.  ■  E.  W.  Scott. 
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Hudson  (G.  E.  Mogridge). 

Heredity  in  Life  Assurance. 


By  whom  presented 
{when  not  pvrchased). 

Henry  Cockburn, 


Life  Assurance  Companies'  Returns  for  1896. 


C      The  Board  of 
I  Trade. 


Life  Tables. 

Manuscriiit. 


Liverpool   and    London   and    Globe   Insurance    Company - 
Past,  Present,  and  Future.     1874. 


London  Life  Association,  Prospectus  of  the.     1866. 


C  The  London  Life 
\       Association. 


L.  M.  Simon. 
L.  3L  Simon. 


Maingie  (Louis). 

L'Assurance   centre    L'Invalidite    et   la   Vieillesse   en 

AUemagne.     Brussels,  1897. 
Repartition  et  Capitalisation. 


The  Author. 


Merriman  (Mansfield). 

A  Text  Book  on  the  Method  of  Least  Squares.     1885. 


Purchased. 


Morgan  (Arthur). 

Supplement  to  "  the  Sliort  Account"  of  the  Equitable 

Life  Assurance  Society.     1857.  L.  M.  Simon. 

Address  to   the  General  Court  of  the  Equitable  Life 

Assurance  Society.    1859.  L.  31.  Simon. 

A  Keply  to  the  Statements  circidated  respecting  the 

Equitable.     1865.  L.  31.  Simon. 


Moxon  (T.  B.). 

Eng-lish  Practical  Banking. 


Purchased. 


Neison  (Francis  G.  P.). 

Mortality  of    Master  Mariners.      {Quarferl//    Journal 

of  Statistical  Society/  of  London).     1850. 
Keports  on  the  Madras  Medical  Fund.     1856.  ^ 

Report  on  the  Bengal  Military  Fund.     1854.  ' 

Report  on   the    Bengal    Military    Fund,  with  Tables.  ( 

1855.  ^  ; 


L.  31.  Simon. 
G.  H.  Ryan, 


New  South  Wales. 

Insurance  Institute  of.     Sessional  Proceedings. 


The  Institute. 


Official     Year     Book     of    the      Scientific      and     Learned 
Societies  of  Great  Britain  and  Ireland,     1897. 


Purchased. 


Park  (James  Allan). 

A  System  of  the  Law  of  Marine  Insurances.     2  Vols.  (  The  London  Life 
1817-  ^       Association. 


1897.] 


Additions  tu  the  Library. 


445 


Parliamentary  Papers. 
Act... 

Builcliug  Societies.     1894. 
Customs  aud  luland  Revenue.     1893. 
Fatal  Accidents  Enquiry  (^Scotland).     1895. 
Finance,     1894-5. 
Friendly  Societies.     1893-5. 
Industrial  and  Provident  Societies.     1893-5. 
Local  Government.     1894. 
Mortgagees  Legal  Costs.     1895. 
National  Debt  Redemption.     1893. 
Registration  Acceleration.     1894. 
Trade  Union  (Provident  Funds).     1893.  ) 

Trustee.     1893-4. 
Voluntary  Conveyances.     1893. 
Bills. 

Friendly  Societies  Act  Amendment  (2). 
Funeral  Expenses  of  Children  Insurance. 
Infant  Life  Protection. 

Insurance  of  Children  Registration  (Scotland) 
Land  Transfer  (3). 
Old  Age  Pensions  (4) . 
Trade  Union  Pro-vident  Funds.  / 

Colonies. 

Xew  South  Wales. 

Annual  Report  on  Vital  Statistics  for  1895  f 

and  previous  years.  ) 

Statistical  Register  of  the  Colony  of,  for  1895  ( 

and  previous  years.  \ 

New  Zealand. 

Registrar- General's  Report  on  the  Census  of, 

for  1896. 
Friendly      Societies.        Nineteenth      Annual 

Report  of  the  Registrar.     1896. 
Official  Year  Book  forl896. 
Statistics  of  the  Colony  of,  for  the  year  1895. 
Victoria. 

Friendly  Societies.     Eighteenth  Annual 
Report  of  the  Registrar.     1896. 

Statistical  Register  of  the  Colony  for  1894.     \ 

Western  Australia. 

Conversion  and  Consolidation  of  the  Public 
Debts  of  the  several  Australasian 
Colonies.  Report  on  proposed  scheme 
of  The  Hon.  Sir  Philip  Fysh,  K.C.M.G., 
by  the  Government  Actuary,  Edgar  T. 
Owen. 
Friendly  Societies. 

Annual  Reports  of  the  Registi-ar,  1892-93-94. 
Sickness    and    Mortality   Tables,    1896,   by    Wm. 

Sutton,  2  copies. 
Statement  showing  Sections  of  the  Act  for  1875, 
as  amended  by  the  Act  1887,  and  as  proposed 
to  be  amended  by  present  Bill. 
Reports. 

Index  to  Reports  on  Trade,  etc.,  1886-95. 
Indian  Currency  Committee  Report,  1893. 
Influenza  Epidemic.     Report  and  Papers,  1889-92. 


By  v:hom  presented 
(when  not  purchased). 


Purchased. 


The  Government 
Statistician. 

The  Government 
Statistician. 


y.Z.  Government. 


The  Registrar. 
Z.  Government. 
Z.  Government. 


The  Registrar. 
The  Government 
Statist. 


The  Government 
Actuary. 
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Parliamentary  Papers — continued. 

Reports. 

Inteniatioual     Monetary    Conference.        Brussels, 

1892.     Instructions,  Keport,  etc. 
Local  Taxation.     Return,  1870-93. 
Occupations  of  the  People  (England  and   Wales) 

enumerated  in  1871-81-91. 
Railway  Accidents  Returns.     1895. 
Registrar     General     of      Births,      Deaths,     and 

Marriages,  25th,  26th,  27th,  and   Supplement 

to  25th. 
Supplement  to  27th  (Ireland). 
Death  Certification,  1893. 
Feus  and  Leases  (Scotland),  1893. 
Land  Transfer  Bill,  1895. 
Royal  Commission  on  the  Aged  Poor.      Minutes, 

Evidence,  and  Report,  2  vols. 
Companies'  Acts,  1862-90  (Amendment).     Report 

and  Appendix. 
East  India  (Value  of  Silver)  Return,  1893. 
Ecclesiastical         Commissioners         (Metropolitan 

Lessees)  Return,  1893. 
Education  Department.     Report  of  Committee  on 

Superannuation  of  Teachers,  1894. 
Switzerland. 

Rejwrt  on  Subjects  of    General  and    Commercial 

Interest,  1894. 

Periodicals. 

Institute  of  Bankers'  Journal. 
Insurance  Record,  1896. 

Insurance  Register,  1897. 

Insurance  Spectator  of  Loudon,  1896. 

London  Mathematical  Society's  Journal. 

Post  Magazine. 

Post  Magazine  Almanac. 

Royal  Statistical  Society's  Journal. 

Zeitschrift  f lir  Versicherungs-Recht  uud  Wisseuschaft. 


By  whom  presented 
{when  )iot  purchased). 


I 


The  Institute. 

The  Editor. 
Messrs.  C.  Sf  E. 
Layton. 

The  Editor. 
The  Society. 

The  Editor. 

The  Editor. 
The  Society. 

The  Editor. 


RatclifFe  (Henry). 

Observations  on  the   Rate  of  Mortality  and  Sickness 
existing  amongst  Friendlv  Societies.     1850. 


Purchased. 


Koyal     Insurance     Company  —  A     Brief     Sketcli     of     its 
Ororanizatiou,  Protrress,  and  Present  Position.     1895. 


L.  M.  Simon. 


ScratcMey. 

Appendix  on  the  Valuation  of  Post  Obits  or  Contingent 

Revei-sions.  L.  M.  Simon. 

Schooling  (W.). 

Life  Assurance  Explained.  Purchased. 


Scottish  Provident  Institution. 

Results  of  an  Examination  into  the  Mortality  Ex- 
perienced by  the,  among  the  Lives  Assured  at 
1863,  during  thirty  years,''from  1863  to  1893.  James  Meikle. 

Smith  (A.  Skene). 

On  Compound  Interest.     1897.  Purchased. 
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By  whom  presented 
(when  not  imrchased). 
Smith  (David). 

Report  on  the  Causes  of   Death  aiuoiijr  the  Assured  in 

the  Xorth  British  Insurance  Company.     1862.  L.  M.  Simon. 

Smith  (J.  N.). 

Law  of  Banker  and  Customer.  Purchased. 


Statistical  Reports  on  the  Sickness,  ilortality  and  Invaliding . 
among    H.M.    Troops    serving    in    Ceylon,    Tenasscrini 
Provinces,  Burmese  Empire,  West  Indies,  W.  Africa, 
St.  Helena,  Cape  of   Good   Hope,  and  the  Mauritius. 
In  3  vols.     1838-41. 


The  London  Life 
Association. 


Stone  (W.  H.)  and  Holder  (Stewart). 

On  some  points  in  the  Medical   History  of  the  Clergy 

Mutual  Assurance  Society.  L.  IT.  Simon. 

Stott  (John). 

On  the  Science  and  History-  of   Contingencies  (Glasgow 

Institute  of  Accountants  and  Actuaries).     1877.  L.  2f.  Simon. 

Switzerland. 

Kapport  du  Bureau  Federal  des  Assurances  sur  les 
Entreprises  Privees  en  Matiere  d' Assurances  en 
Suisse  in  1895.  Swiss  Government. 


Tables  of  Premiums  to  be  charged  under  Contracts  for 
the  Insurance  of  Lives  or  the  Grant  of  Government 
Annuities.     1865. 

Thackrah  (T.  Turner). 

The    Effects  of  the    Principal   .\rts,  Trades,  and  Pro- 
fessions on  Health  and  Longevity.     1831. 

Tillyard  (F.). 

Banking  and  Negotiable  Instruments. 


L.  M.  Simon. 


C   The  London  Life 
\       Association. 


Purchased. 


United  States  of  America. 

Thirty-seventh  Annual  Report  of  the  .Superintendent  of 
Insurance  of  the  State  of  New  York.     1896,  1897. 

Volume  of  Tracts. 

Walton  (W.  G.). 

Actual   Results — American   Life   Insurance   Offices  in 

Great  Britain.     1883. 
American  Life  Offices  in  Great  Britain. 


f  The  New  York 

X  Life  Office. 

i  The  London  Life 

i  Association. 


L.  M.  Simon. 
L.  M.  Simon. 


Washburn  (Hy.  S.). 

Life  Assurance  in  Fi-ance.     1879. 
Life  Assurance  in  Germany.     1879. 

Woolhouse  (W.  S.  B.). 

Investigation  of  Mortality  in  the  Indian  Army.     1839. 

Yorkshire,  Insurance  Institute  of. 
Report.     1895-96. 

Young  (T.  E.). 

A  few  Notes  upon  the  Early  History  of  Actuarial  Work, 
A  few  Notes  upon  American  Life  Offices.     1885. 


L.  M.  Simon. 
L.  M.  Simon. 


L.  M.  Simon. 
The  Lnstitute. 


The  Author. 
L.  M.  Simon. 
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The    following    additional    copies  of   Works    already    in   the 
Library  have  also  been  added  : 


Davies  {Griffith). 

Tables  of  Life  Contingencies.     1825. 

Goschen,  George  (J.),  M.P. 

The  Theory  of  the  Foreign  Exchanges. 

Hardy  (Ralph  Price). 

Valuation  Tables. 

Hewat  (Archibald). 

Widows'  and  Pensions'  Funds.     1896. 

Institute  of  Actuaries'  Life  Tables. 

Journal  of  the  Institute  of  Actuaries. 

Complete  set  of. 


By  whom  presented 
(ichen  not  piirchased). 

f  The  London  Life 
\       Association. 


Anonymous. 

Anonymous. 

The  Author. 
Anonymous. 

C.  D.  Higham. 
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THE    LIFE    ASSURANCE    COMPANIES   OF    THE   UNITED 

KINGDOM. 


Summary  of  the  Life  Assurance  and  Annuity  Revenue  Accounts. 
[Extracted  from  the  Parliamentai-y  Return  for  1896,  published  in  1897.] 


T  V  c  n  -If  P                           '       Ordinan-              Indastrial                _, 
^^^^^^                               Companies      ,      Companies               Total 

Balance  at  the  heginnin?  of  the 
Tear.         .         .         .   "     . 
i             Adjustment:     For    Balance 
transferred 

1 

£                     £ 

196,010,383       13,290,052 

+  113,712         -113,712 

£ 

209,300,435 

Premiums      ..... 

Consideration  for  Annuities  . 
;  Interest  and  Dividends  (less  Tax) 
;   Increase  in  value  of  Investments  . 
j  Fines,  Fees,  &c.     .... 
1  Capital  Paid-up     .... 

Customs  Timber  Measuring,  &c.    . 

Donations  (Itinerant  Methotlists)  . 

Transfers  from  other  Accounts 
j  Miscellaneoas        .... 

196,12^,095        1.3,176,.340 
18,657,348         6,616,613 
2,365,466                 6,114 
7,576,282             436,303 
401,206                      53 
11,350                 1,115 
8.038             111,064 
2,843 
1,127 
43,421               37,952 
20,772 

209,300,435 
25,273,961 
2,371,580 
8,012,585  1 
401,259  ' 

12,465 

119,102  1 

2,843 

1,127 

81,373 

20,772 

225,211,948        20,385,554     245,597,-502 

OUTGO 

Ordinary             Industrial               „ 
Companies           Comijanies               iotal 

Claims  ...... 

Premiums          .... 

Surrenders 

Annuities 

Commission 

Expenses  of  Management 

Bad  Debts 

Decrease  in  value  of  Investments  . 
Interest  on  Capital  and  Dividends 

and  Bonuses  to  .Shareholders 
Transfers  to  other  Accounts  . 
Capital     withdrawn     from     Life 

Account  (Imperial  Life)    . 
Miscellaneous         .... 
Balance*  at  the  end  of  the  Year    . 

£                          £ 
13,614,138         2,774,101 

1,008,220                        3 

973,737               24,353 

1,230,700                4,151 

1,061,914         1,826,471 

1,653,061          1,093,058 

4,697                      92 

240,639 

573,562             333,644 
268,601                      46 

194,5.38 
8,316 
204,379,825        14,329,635 

£ 
16,388,239 

1,008,223 

998,090 

1,234,851 

2,888,385 

2,746,119 

4,789 

240,639  ' 

907,206 
268,647 

194,538 

8,316 

218,709,460 

225,211,948       20,385,554 

245,597,502 

*  This  Balance  includes  the  whole  of  the  Life  and  Annuity  Funds  (£212,888,819), 
and,  in  addition,  the  Capital  of  Companies  whose  business  is  limited  to  Life 

Assurance  only. 
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LIABILITIES 

Ordinary 
Companies 

Industrial                Tm-jT 
Companies               ^""^"^ 

Paid-up  Capital  (including  sundry 
Sliareholders'  Balances) 

Life  and  Annuity  Funds 

Fire    Funds   of    Companies  trans- 
acting Life  Business . 

Marine  Funds  of  Companies  trans- 
acting Life  Business .          .   ■      . 

Reserve  Funds       .... 

Other  Funds          .... 

Profit  and  Loss  Balances 

Depreciation  and  Investment  Ba- 
lances        ..... 

Globe  Annuitants  (Liverpool   and 
London)    ..... 

Outstanding  Claims 

Outstanding  Accounts  . 

Temporary  Loans .... 

£ 

11,094,403 
199,334,074 

10,099,014 

632,400 
-J  ,083,548 

842,685 
3,953,383 

1,134,000 

1,102,800 

3,408,339 

523,948 

101,278 

£ 

1,227,159 
13,554,745 

189,883 

877 

19,129 
11,996 

£ 

12,321,562 

212,888,819 

10,099,014 

632,400 

4,083,548 
1,032,568 
3,953,383 

1,134,877 

1,102,800 

3,427,468 

535,944 

101,278 

236,309,872 

15,003,789 

251,313,661 

ASSETS 

Ordinary 
Companies 

Industrial 
Companies 

Total 

Mortgages     ..... 

Loans  on  Policies  .... 
„         Rates     .... 

British  Government  Securities 

Indian    and   Colonial   Government 
Securities  ..... 

Foreign  Government  Securities 

Debentures    ..... 

Shares  and  Stocks 

Companies'  own  Shares 

Land    and    House    Property   and 
Ground  Rents    .... 

Life  Interests  and  Reversions 

Loans  on  Personal  Security  . 

Agents'  Balances  and  Outstanding- 
Premiums          .... 

Outstanding  Interest     . 

Cash,  Deposits,  Stamps,  &c.  . 

Customs   Timber   Measuring    Ba- 
lances, &c.          .... 

Book -Room       Grant       (Itinerant 
Methodists)        .... 

Deficiencies,  Preliminary  Expenses, 
&e 

£ 

82,761,335 

10,741,082 

22,307,015 

4,775,528 

16,750,249 

5,523,496 

33,494,926 

20,452,198 

622,882 

16,528,743 
5,287,975 
1,483,801 

4,976,735 
2,226,622 
8,201,369 

5,295 

10,000 

160,621 

£ 

669,995 

38,457 

5,992,768 

987,225 

274,868 

5,106 

1,767,037 

28,620 

3,968,239 

354 

7,304 

521,206 
147,607 
196,029 

398,974 

£ 

83,431,330 

10,779,539 

28,299,783 

5,762,753 

17,025,117 

5,528,602 

35,261,963 

20,480,818 
622,882 

20,496,982 
5,288,329 
1,491,105 

5,497,941 
2,374,229 
8,397,398 

5,295 

10,000 

559,595 

236,309,872 

1 
15,003,789     251,313,661 

1897.] 


of  the   United  Kingdui 


451 


Ikceease  (  +  )  or  Decrease  (  — )  in  the  Chief  Items  of  this  Year's 
SuMMAET  as  compared  icith  the  corres^yonding  Items  for  the 
previous  Year. 


Ordinary 

Industrial 

Companies 

Companies 

lyCOME. 

£ 

£ 

Premiums  ....... 

-f  1,019,665 

+ 

233,686 

Consideration  for  Annuities 

+    62.3,079 

— 

4,436 

Interest  and  Dividends  (less  Tax) 

^     182,-54.3 

+ 

39,453 

Xet  Result  of  Realization  and  Re-valuation 

of  Investments    ..... 

+    108,630 

— 

900 

Outgo. 

Claims         ....... 

-f     821,886 

+ 

355,347 

Annuities 

+      95,418 

-f 

345 

Surrenders 

7,728 

— 

867 

Commission         ...... 

+       71,263 

-i- 

117,584 

Expenses  of  Management    .... 

H-      59,077 

-i- 

13,030 

Liabilities. 

Paid-up   Capital  (including  sundry  Share- 

holders' Balances)        .... 

-      26,517 

+ 

121,074 

Life  and  Annuity  Funds     .... 

-1-8,415,837 

-f  1,081,372 

Assets. 

Mortgages  (including  Loans  on  Rates) 

-1,829,816 

■-I- 

778,016 

Life  Interests  and  Reversions     . 

+    482,288 

— 

79 

Loans  on  Policies        ..... 

■f     125,695 

-f 

4,609 

British  Government  Securities    . 

-     147,448 

-f- 

193,275 

Indian  and  Colonial  Government  Securities 

-    136,3.59 

-f 

48,942 

Foreign  Government  Securities  . 

+    920,707 

+ 

5.106 

Debentures          ...... 

+  4,484,384 

■^- 

169 

Shares  and  Stocks       ..... 

+  4,225,828 

+ 

567 

Companies'  own  Shares       .... 

+        2,173 

Laud    and    House   Property   and    Ground 

Rents  ....... 

+ 1,038,635 

+ 

174,978 

Loans  on  Personal  Security         .         . 

729 

u. 

21 

NUMBER    OF    COMPANIES. 

The  total  number  of  Companies  appearing  in  the  above  Summary  is  93,  of 
which  82  have  been  classed  as  Ordinary,  6  as  Industrial,  and  5  appear  in  both 
Classes,  the  Returns  of  these  Companies  showing  the  Ordinary  and  Industrial 
business  separately.  The  Returns  of  the  "Absolute"  are  included  for  the  first 
time. 

During  the  year  three  names  have  been  added  to  the  official  List 
of  Companies,  namely,  the  Scottish  Accident  Insurance  Company,  Limited; 
British  Life  Office,  Limited;  Vulcan  Boiler  and  General  Insurance  Company, 
Limited;  in  which  cases  the  Board  of  Trade  have  issued  their  warrant  under 
the  provisions  of  Section  1  of  the  Life  Assurance  Companies  Act,  1872. 
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Summary  of  the  Assurances  in  Force,  as  shoion  hy  the  last  Returns  of  the 

ORDINARY   BUSINP:SS. 

Oompanie 

With  Profits 

Without  Profits 

Total 

Re-assur- 
iinces                Net 
Amount 

Amount 

No.           Amount, 

No. 

Amount 

No. 

Amount 

Assurances. 
Whole  Term  of  Life 
Limited  nmnber  of 
Premiums    . 

Endowments   . 
Endowment    Assur- 
ances  . 
Joint  Lives 
Last  Survivor . 
Contingent 
Issue 
Miscellaneous  . 

Annttities. 
Immediate 
Deferred 

746,081363,160,044 
37,916   22,777,220 

126,799   65,119,573 
6,720     3,141,305 

872,880 
44,636 

428,279,617 
25,918,528 

£               £ 
22,643,674  405,635,94 

1,002,930   24,915,59 

783,997  385,937,264 
1,7531        392,851 

190,171   87,091,671 

13,933      2,943,208 

1,042,        834,663 

22           27,866 

5'          14,878 

954        909,570 

133,519   68,260,881 
14,663!     3,075,33C 

40,543    13,266,783 
2,308{     1,130,715 
1,127      1,391,994 
3,487      5,313,124 
972      3,905,432 
5,504      7,056,304 

917,516  454,198,145 
16,416     3,468,181 

530,714  100,358,454 

16,241      4,073,926 

2,169      2,226,657 

3,509i     5,310,990 

977!     3,920,310 

6,458     7,965,874 

23,646,604  430,551,54 
3,000     3,465,18 

l,558,47o!  98,799,98 
397,8961     3,676,03' 
368,486i     1,858,17 
1,330,847,     4,010,14: 
1,115,160     2,805,lot 
1,486,662     6,479,21: 

i,29i,ST"  478,151,971 

202,123  103,400,566 

1,494,000,581,552,537 

29,907,125 

551,645,41; 

25,431 

7,212 

1,267,422 
227,254 

22,889 
12,105 

l,244,53i 
215,14{ 

... 

32,643 

1,494,676 

34,994 

1,459,68^ 

INDUSTRIAL    BUSINESS— (Sickness  and  Friendly  Society  Contracts  not  included). 

With  Profits 

Without  Profits 

Total 

Re-assur- 
ances 

Amount 

Net 
Amount 

No. 

Amount 

No. 

Amount 

No. 

Amount 

Assurances. 
Whole  Term  of  Life 
Limited  number  of 
Premiums    . 

Endowments  . 
Endowment    Assur- 
ances . 
Joint  Lives 
Contingent 
Miscellaneous  . 

Annuities. 
Immediate 
Deferred 

... 

L4,777,605 
460 

£ 
139,908,32 

8,52 

£ 
I     1,000 

5        500 

£ 
139,907,321 

8,028 

... 

14,778,065 
96,486 

171,181 

255,884 

4 

1 

139,916,84 
1,443,88. 

1,785,11 

4,041,87 

1,91( 

30( 

9     1,500 
2 

2          88 

2 

)         400 

3 

139,915,349 
1,443,882 

1,785,024 

4,041,872 

1,510 

300i 

15,301,621 

147,189,92 

3      1,988 

147,187,937 

63 

2 

3,18 
12 

5 
3 

3,185 
123 

... 

65 

3,30 

3 

3,308 

The  above  figures  are  based  on  Returns  deposited,  for  the  most  part,  during  the  past  five  years,  and  i 
are,  therefore,  merely  an  approximation  to  the  amount  of  contracts  in  force  at  the  present  time.     In  the 
case  of  one  Company,  namely,  the  Customs  Fund,  the  amount  of  business  at  a  more  recent  date  has  been 
included.     The  figures  of  the  Colonial  and  Foreign  Companies  have  been  excluded,  as  their  Returns  do  not 
separately  show  the  extent  of  business  in  the  United  Kingdom. 
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INSTITUTE    OF    xVCTUARIES 


The  Origin  and  Development  of  Scientifc  and  Professional 
Societies,  with  tJieir  bearing  upon  the  Institute  of  Actuaries 
and  its  associated  Profession.  A  Presidential  Address 
delivered  before  the  Institute  of  Actuaries  on  the  29th  of 
November  1897,  bij  T.  E.  Young,  B.A._,  President. 

I. — Introductory. 

In  adventuring  upon  a  Second  Presidential  Address,  the  energy 
of  hope  and  freshness  which  stimulated  me  in  the  former  effort 
have  vanished  into  trepidation  of  feeling.  For  I  am  unhappily 
conscious  that  I  then  exhausted  any  meagre  resources  I  possessed 
of  novel  presentation  of  thought  and  research,  and  was  reduced  to 
virtual  bankruptcy  of  serviceable  suggestiveness  wliich  the  interval 
of  time  has  failed  to  annul. 

I  fear,  moreover,  to  fancy  that,  violating  the  judicious  attempt 
of  recent  years  towards  rendering  this  Address  purely  inaugural 
and  introductory  to  Office,  a  righteous  Nemesis  may  pursue  me  in 
the  memories  of  future  occupants  of  the  Chair  with  the  brand  of 
retrogression  and  the  imposition  of  needless  burdens  upon  a  post 
sufficently  endowed  with  honourable  toil. 

Notwithstanding  these  deterrent  influences,  I  am  emboldened 
to  adopt  my  present  design  by  an  ardent  desire  to  express,  in 
a  Valedictory  discourse,  some  reflections  upon  the  direction 
of  the  future  development  of  the  Institute,  and  particularly 
to  unfold  certain  observations,  which  have  long  weighed 
upon  my  mind,  affecting  the  appropriate  education  of  our 
Students.  A  final  motive,  I  confess,  was  supplied  by  the 
wish, — if    I    may    daringly    introduce    the    classical    allusion, — 

vOL.  XXXIII.  2     H 
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to  complete  a  Trilogy  of  Addresses  upon  a  subject  so 
rich  iu  scientific  analogies  and  pliilosopliic  relations  as  our 
Professional  work,  when  conceived  under  the  universal  generalisa- 
tions of  the  Doctrine  of  Evolution.  In  an  earlier  Paper^  I 
endeavoured  to  present  the  varied  aspects  of  the  commercial 
Business  of  Assurance  in  the  revealing  light  of  this  teaching,  and 
to  exhibit  its  systematiscd  congruence  with  the  principles  of  that 
Scheme ;  in  the  Address  last  year,  I  attempted  a  parallel  course 
relative  to  the  Scientific  practices  and  methods  on  which  this 
Business  is  based  ;  and,  in  my  present  essay^  I  purpose  pursuing 
a  similar  design  in  briefly  expounding  the  Origin  and  Development 
of  Scientific  and  Professional  Societies^  with  their  bearing  upon 
the  Institute  of  Actuaries  and  its  associated  Profession. 

For  these  manifold  reasons, — individually,  perhaps,  inadequate, 
but,  in  totality,  impressive  to  my  mind, — I  am  confident  you 
will  indulgently  forgive  another  trespass  upon  your  time  and 
thought. 

II. — Science  and  the  Arts; 

AND    THEIR    OrDER    OF    DEVELOPMENT. 

In  discussing  this  subject,  the  signal  distinction  between  a 
Science  and  a  Profession,  with  the  correlative  demarcation  existing 
between  a  Scientific  Society  and  a  Professional  Body,  demand 
preliminary  consideration  with  a  view  to  clearness  and  coherence  of 
apprehension  of  their  relevant  structure  and  history. 

I  need  hardly  pause  to  mention  that  the  primitive  practical 
Arts  of  life  constitute  the  rudimentary  elements  from  which  the 
Professions  are  ultimately  organised  under  social  and  scientific 
agencies ;  and  hence,  iu  tracing  the  development  of  the  Scientific 
and  Practical  forms  of  observation  and  application,  we  notice  that 
the  latter  mode  originates  in  unconnected  and  rudely  experimental 
effbrts  which  finally  emerge  in  the  more  or  less  finished  shape  of 
the  several  segregated  Professions, — either  loosely  allied  with 
Scientific  conceptions  and  methods  or,  in  the  higher  Professions, 
distinctly  animated  and  directed  under  their  control. 

It  might,  a  prioi'i,  be  conjectured,  both  from  psychological 
and  social  considerations,  that  the  Profession  (or,  to  speak  more 
precisely  at  this  point,  the  Arts  or  Elementary  rudiments  and 
stages  of  its  completed  form)  would  chronologically  precede  the 
Science, — the  practical  and  plastic  Art  embodying  at  first  crude 
and  simple  scientific  notions,  vaguely  and  imperfectly  grasped,  so 
to  speak,  by  connate  common  sense,  without  the  remotest  attempt 
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at  precision  of  knowledge  or  even  conception  ;  acquiring  gradually 
a  nicer  and  more  adjusted  character  wdth  the  general  advance  of 
Science  and  its  diffused  knowledge ;  until,  ultimately,  in  the 
Professions  (consolidated  from  the  isolated  Arts)  we  perceive,  in 
greater  or  less  degree,  the  organised  result  where  Pi-actice  is 
associated  with  Science  in  the  most  intimate  sympathy  and  union. 

And  this  chronological  priority  of  the  Arts  is  the  teaching  of 
universal  History. 

It  used  frequently  to  he  assumed*  that  the  primitive  knowledge 
of  Mechanics,  for  example,  incarnated  in  the  massive  architectural 
monuments  of  Antiquity,  implied  a  vast  scheme  of  Science  which 
must  have  existed  in  those  periods  to  guide  the  worker^s  hrain 
and  hand,  but  which  had  now  become  irrevocably  lost.  Deeper 
investigation,  however,  has  disproved  the  plausibility  of  this 
suggestion  ;  and  even  at  the  present  day  many  Arts  are  flourishing 
without  the  accompaniment  of  the  Scientific  principles  on  which 
theoretically  they  depend.  The  aphorism  remains  valid  that  the 
Principles  which  Art  involves,  Science  subsequently  evolves,* — 
the  elementary  principles  of  the  latter  being  held  in  solution  in 
the  Arts  without  distinct  separation ;  while,  in  the  Sciences 
themselves,  these  principles  are  explicitly  presented  as  a 
co-ordinated  system  of  mathematical  and  physical  propositions. 
As  a  specific  illustration  in  Science,  I  may  point  to  the  genesis  of 
Geometry  from  rude  practical  measurements  of  the  Earth  where 
the  woi'ds,  yf]  and  /xerpov,  form  a  compressed  and  vivid  picture  of 
this  historical  sequence. 

Besides  being  chronologically  anterior  to  Science,  the  Arts 
(or  primitive  contents  of  the  Professions)  are  further  differentiated 
from  the  Sciences  by  the  circumstance  that,  while  the  former 
contain  as  a  nucleus  the  simplest  scientific  truths  in  an  incoherent 
and  undeveloped  state, — latent,  it  is  true,  in  the  execution  of  work 
but  void  of  any  enunciated  form, — the  Sciences  consist  essentially 
of  a  systematic  series  of  generalised  propositions,  enlarging 
wath  the  specialisation  of  intellect  and  the  growth  of  preciser 
acquaintance  with  Nature. 

And  in  subsequent  stages,  as  I  have  indicated,  the  Arts  acquire 
an  exacter  character  with  each  conscious  absorption  of  scientific 
principles  into  the  machineiy  of  their  service  as  Professions. 

Moreover,  the  object  of  the  two  provinces  of  Knowledge, — 
investigative  and  executive, — is  essentially  distinct.    The  essence  of 
the  Arts,  and  of  the  Professions  in  wliich  they  culminate,  consists 
*  Whewell :  Xovum  Orgaiiou  ReiiQvatum  :  cap.  viii. 
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in  direct  applications  to  the  affairs  of  life,  while  Science  is  a 
pure  correlated  scheme  of  general  truths  which  possesses  no 
necessary  connexion,  so  far  as  the  nature  of  the  Science  is 
concerned,  with  the  requirements  of  technical  work.  A  Science 
is  self-contained  and  rests  satisfied  with  its  discoveries  and  their 
subsumption  under  Laws.  Astronomy  determines  the  uniformities 
of  relation  between  Celestial  Masses  and  the  oscillations  of  the 
Tides,  and,  with  enunciation  of  this  dependency  and  its  order 
in  universal  Time  and  Space  (under  prevailing  conditions),  the 
boundary  of  her  domain  is  touched :  it  is  the  Art  of  Navigation 
(existing  prior  in  crudely  empirical  form)  that  receives  the 
intellectual  bequest  and  transmutes  the  mental  wealth  into 
material  results.  So  that  the  relation  between  a  Science  and  the 
Arts  (or,  rather,  of  the  Professions  as  their  developed  expression) 
may  be  generally  defined  as  the  accurate  ascertainment  and  exact 
measurement,  on  the  one  hand,  of  the  connexions  between 
phenomena,  concurrent  and  sequential,  and  the  approximate 
application,  on  the  other  hand,  to  social  and  physical  phenomena 
of  the  scientific  truths  already  registered.  The  one  is  the  Power  ; 
the  other,  the  Instrument  or  train  of  mechanism  which  is  adapted 
to  production  of  practical  efi'ects. 

Moreover,  as  a  final  note  of  distinction,  a  Profession,  as  an 
organised  system  of  Arts,  is  distinguished  from  a  Science  by  the 
vital  accompaniment  of  a  Teaching  function.  "To  know"  is 
the  characteristic  motto  of  the  one;  ''To  do"  is  the  legend 
emblazoned  upon  the  heraldry  of  the  other:  "knowledge", — of 
advancing  precision  and  simplicity  of  form, — is  the  quest  of 
Science ;  "  works  "  expound  the  sphere  and  aim  of  Professional 
life. 

III. — The    Genesis    of    a    Scientific    and 
Professional    Class. 

The  origin  of  the  Scientific  and  Professional  Character,  or,  to 
speak  more  in  harmony  with  our  Subject,  the  genesis  of  the 
Segregation  of  a  Class  or  Classes  as  the  possessors  and  promoters 
of  Scientific  and  Professional  knowledge  demands  a  passing- 
notice, 

Mr.  Herbert  Spencer*  has  adduced  a  multiplicity  of  examples 
in  evidence  of  the  contention  that,  during  uncivilised  eras,  the 
medicine-man,  and,  in  the  primitively  civilised  periods,  the 
priest,  naturally  became  the  Depositary  of  Scientific  truth  and 

*  Principles  of  Sociolo<i;y  :   Vol.  Ill :   cap.  vi. 
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Professional  application.  Omitting  the  metaphysical  and  theo- 
logical implications^  the  Ecclesiastic,  besides  alone  possessing,  in 
those  uncultivated  and  troubled  ages,  the  leisure  competent 
for  investigation  and  thought,  was  impelled  to  study  physical 
])henomena  in  order  to  confirm  his  imputed  dominion  over 
Nature,  as  an  objective  support  to  his  specialised  functions.  He 
secured  the  position  of  the  supreme  Man  of  Science;  and,  of  his 
Professional  superiority  also,  an  illustration  is  furnished  by  the 
fact  that  the  construction  and  custody  of  Bridges  in  Greece  and 
Rome  were  exclusively  associated  with  the  Ecclesiastical  Body. 
Mommsen  has  shown  that  the  building  of  bridges,  which  were 
closely  connected  with  the  Temples,  was  relegated  to  the  Sacred 
Colleges  of  Augurs  and  Pontifices;  and  that,  in  consequence  of 
this  assigned  work  or  Profession,  the  Priests  were  termed 
"Pontifices",  or  "Bridge-builders",  as  the  etymology  of  the  word 
expresses.  Milton,  you  will  remember,  with  his  refined  and 
scholarly  instinct  in  the  employment  of  terms,  uses  the  word  in 
its  original  sense  in  the  10th  Book  of  "Paradise  Lost."* 

From  this  combination  of  Scientific  and  Professional  know- 
ledge and  activities  in  a  single  Class,  a  natural  heterogeneity 
succeeded  under  the  stress  of  wider  and  minuter  learning,  beyond 
the  compass  of  individual  mastery;  the  more  detailed  and  exacting 
requirements  of  evolving  Civilisation  and  the  consequent  com- 
plexities of  Social  relations;  so  that,  in  obedience  to  the  enforced 
division  of  function  and  labour,  the  Man  of  Science  and  the 
Professional  Man  constituted,  in  time,  two  separate  classes;  while, 
at  later  stages,  to  which  I  now  proceed,  these  Departments  again 
assumed  the  more  segregated  forms  of  men  devoted  to  individual 
Sciences  and  men  attending  to  specific  Professional  pursuits. 

IV.  —  The    Genesis,    and    Conditions     of    Formation,    or 

Scientific      Societies     and      Professional      Bodies: 

Integration. 

We  thus  naturally  and  necessarily  arrive  from  the  Indivulual 

to  the  Collective  stage,  where  the  isolated  units  tend  to  combine 

and   cohere   into   definite   Associations   of  similar   structure  and 

function.      Throughout    the    Organic    and    Inorganic    Series    of 

Nature,   this   Aggregation,    or,    as    Mr.    Spencer    terms  it,  this 

process  of  Integration,  is  universally  manifest ;  and  as  similarity, 

— if  not,   indeed,   identity, — of  Law  also    pervades    and    unifies 

human    relationships,    we    find    that    individuals,    attracted    by 

*LmL-  .313. 
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corresponding:  character  and  impulses^  conjoin  into  sympathetic 
associations  under  the  genial  compulsion  of  various  influences, 
which  I  shall  briefly  describe,  for  the  special  cultivation  of  diverse 
domains  of  knowledge  and  the  execution  of  distinct  duties  which 
the  development  of  Corporate  life  compels. 

Noting,  therefore,  as  we  proceed,  the  striking  and  interesting 
analogy  of  movement  and  order  between  the  modes  of  com- 
bination in  the  material  universe  and  the  social  sphere,  we 
observe  that  the  prime  factor  in  the  coalescence  of  individuals 
into  Scientific  and  Professional  Institutions  consists  in  accordance 
of  intellectual  structure,  and  of  specialised  pursuit.  But,  besides 
this  initial  force  and  the  mutual  sympathy  which  it  implies, 
confirming  the  tendency  to  union,  various  facts  and  conditions 
contribute  a  necessary  impetus. 

The  individual  element,  however,  again  appears;  for,  as  a 
matter  of  history,  the  formation  of  Scientific  Societies  has  been 
simply  the  expansion  of  informal  and  private  meetings  of  a 
few  gifted  men  drawn  together  by  the  charm  of  a  common 
purpose ;  recognising  the  need,  with  a  view  to  effective  energy,  of 
united  action  and  mutual  stimulus  ;  and  animated  with  the  larger 
aims,  possible  of  realisation  only  by  associated  labour,  which  the 
widening  sphere  of  knowledge  and  the  intenser  glow  of 
intellectual  light  had  awakened  into  hope.  Intimately  connected 
with  these  impulses,  and  indeed  a  primary  condition  of  their 
practical  exercise,  has  been  the  advent,  after  troubled  eras,  of 
National  and  Social  freedom  and  peace  which  alone  sustain  the 
prospect  of  uninterrupted  search  and  provide  the  serene  atmosphere 
and  continuous  leisure  on  which  Scientific  prosperity  depends. 

Thus  the  earliest  Society  for  the  cultivation  of  Physical 
Science — the  Academia  Secretorum  Naturae, — was  founded  in 
Naples,  in  1560,  by  Baptista  Porta,  as  the  consolidation  of  private 
gatherings  of  Scientific  friends.  Our  Royal  Society  developed, — 
not  as  an  instantaneous  creation,  but — as  the  social  and  genial 
enlargement  of  domestic  conferences  of  cultivated  men  held 
prior  to  1660, — comprising  Dr.  John  Wilkins,  Sir  Wm.  Petty, 
Dr.  Willis,  the  Hon.  Robert  Boyle,  and  Mr.  Christopher  Wren, — 
who,  attracted  towards  a  fixed  centre,  sought  to  merge  their  isolated 
efforts  in  the  promotion  of  method  and  research ;  labourers  in 
different  plots  of  the  Intellectual  Kingdom  uniting  their  scattered 
holdings  to  form  a  more  spacious  and  connected  domain. 

The  origin  of  the  Royal  Academy  of  Sciences  in  France  is 
ultimately  traceable  to  informal  assemblies  in  1629,  of  scientific 
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colleagues  for  corporate  concentration  of  energy^  and  among  these 
early  names  we  find  a  galaxy  of  wonder  in  themselves, — Descartes, 
Gassendi,  Pascal,  and  lloberval.  And  although  the  Imperial 
Academy  of  St.  Petersbux'g  was  originated  under  the  autocracy  of 
Peter  the  First,  and  established  by  the  fiat  of  Catherine  the  First 
in  1725,  while  the  Royal  Academy  of  Science  and  Belles  Lettres 
of  Berlin  was  created  in  1700,  by  Frederick  the  First,  still  the 
former  was  instituted  on  the  advice  of  individuals, — Christian 
Wolff  and  Leibniz, — and  the  latter  was  really  guided  in  its  origni 
by  the  counsel  of  Leibniz.  These  two  Societies,  therefore,  and 
their  Continental  successors,  may  thus  be  fairly  asserted  to 
exemplify  the  same  primitive  method  of  origin  :  the  spontaneous 
uii-ii-reo-ation  of  individual  workers  constitutina;  the  nucleus  of 
the  associated  splendour.  Li  similar  fashion,  our  own  Listitute 
commenced  in  the  private  meetings  of  professional  friends  who, 
abandoning,  under  the  spell  of  a  common  pursuit,  all  independent 
action  and  unconnected  research,  gathered  themselves  into  the 
unity  of  a  Scientific  Commonwealth  whose  generous  expansion 
involves  the  history  and  tradition  which  inspire  the  hopeful 
vigour  of  our  Corporate  life  to-day. 

It  will  be  found  also  to  be  the  testimony  of  History  that  those 
Institutions,  Scientific  and  Professional,  have  presented  the  most 
valid  title  to  permanent  solidity  and  renown  which,  once  formed, 
have  not  instantly  developed  in  complete  equipment,  but  have 
proved  the  secure  result  of  tentative  and  graduated  eS'ort, — secure 
by  reason  of  apparent  insecurity.  The  organism  in  Nature 
gains  its  exquisite  adjustment  with  external  conditions  by 
successive  adaptations  attended  with  varying  sufiiciency  and 
frequent  check.  The  Accademia  del  Cimento*  (Academy  of 
Experiment),  established  at  Florence  in  1657,  with  its  noble 
watchword  of  investigation  unfettered  by  preconception  or 
dogmatic  authority,  was  preceded,  as  an  exemplar,  by  the 
Academia  Secretorum  Naturae  whose  brief  period  of  service  was 
extinguished  by  Ecclesiastical  tyranny ;  and,  in  precedence  and 
l)rediction  of  the  stability  of  our  Royal  Society, — presenting  a 
tentative  type  of  conception  to  the  mind  and  thus  presuggesting 
])ossible  difficulties  and  their  solution, — we  find  the  scheme  of  the 
Invisible  College  delineated  by  Boyle  in  1646;  the  ideal 
Philosophic-Mathematic  College,  described  by  Evelyn  in  1659 ; 
and  the  fabled  New  Atlantis  of  Lord  Bacon  washed  and  circled 
by  the  Southern  Seas.  The  early  and,  indeed,  the  long-continued 
troubled  fortunes  of  the  Royal  Society  display  an  impressive  and 
*  White :  History  of  the  Warfare  of  Science  with  Theology  :  Vol.  I :  cap.  xii. 
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often  pathetic  lesson  of  the  conquered  hindrances  that  finally 
huilt  up  an  imassailahle  Source  of  Power.*  So  chronologically 
was  the  Institute  of  Actuaries  preceded  by  informal  meetings  of 
Actuaries  which  commenced  prior  to  1836  and  consolidated  into 
the  Actuaries^  Club  in  1848.  Experimental  searches  after  an 
ultimate  ideal  involve  the  moral  and  mental  discipline^  born  of 
failure  and  temporarily  shattered  hopes^  and  produce  definiteness 
of  structure  and  coherence  of  organisation  ;  swiftness  of  resource  ; 
practised  skill  in  devising  appropriate  mechanism ;  confidence 
derived  from  conquered  defeats ;  confirmed  hopefulness  in  final 
issues  ;  and  the  gift  of  adaptation  to  changing  circumstances, — 
qualities  and  powers  which  constitute  the  basis  of  triumphant  and 
permanent  Force. 

I  have  referred,  as  an  essential  condition  precedent  to  the 
foundation  of  Scientific  Societies,  to  the  secure  establishment  of 
political  and  civil  order.  A  few  illustrations  will  suffice.  The 
decay  of  Athens  as  a  political  power  ensued  as  a  result  of  the 
Peloponnesian  War,  but  the  political  descent  was  synchronous 
with  the  ascending  glory  of  her  Philosophical,  Scientific,  and 
Literary  life,  and  the  founding  of  Plato^s  Academy  in  B.C.  389 
marked  the  advent  of  a  period  propitious,  through  civil  peace,  to 
intellectual  advance.  The  calm  succeeding  the  Civil  Wars  which 
ended  in  the  restoration  of  the  Stuarts  formed  the  tranquil 
season  which  nurtured  our  Royal  Society  in  its  vigorous 
growth;  and  the  famous  Revival  of  Learning  itself  crowned 
the  era  immediately  sequent  to  the  final  fall  of  the  Byzantine 
Empire  and  the  termination  of  the  Middle  Ages. 

Other  conditions  on  which  the  fortunes  and  progress  of 
Societies  are  dependent  may  be  roughly  described  as  General  and 
Special.  The  predominant  intellectual  and  jesthetic  character  of 
the  Greek,  favoured  by  his  National  isolation  after  the  Pelo- 
ponnesian War,  then  found  an  unimpeded  expression,  as  I  have 
stated,  in  the  creation  of  Philosophical  Bodies;  but  the  specific 
character  of  the  Roman  mind,  expressing  itself  in  external  in 
place  of  internal  activity,  proved  inimical  to  movement  in  a 
similar  direction.  No  Academy  can  be  traced  in  the  Roman 
Empire;  not  merely  in  consequence  of  the  National  aptitude  with 
its  tendency  to  material  aggrandisement  and  devotion  to  martial 
ascendency,  alien  from  that  introspection  and  culture  which  are 
native  to  intellectual  progress,  but  also  by  reason  of  the 
distracting  tui-moil  of  war  and  social  complications  forming 
effective  barriers  to  combined  mental  adventure.  In  addition  to 
*  Weld:  History  of  the  Royal  Society  :  Vol.  I. 
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the  hindrances  thus  interposed  hy  national  characteristics  and 
their  material  embodimentj  the  successive  forms  of  Roman 
government, — and  this  political  element  possesses  significant 
influence  throughout  the  entire  history  of  Scientific  Societies, — 
furnished  varying  opposition  to  a  quest  which  largely  rests  its 
sure  foundation  in  consolidated  political  order.  For  while  the 
Roman  Republic  despised  the  extension  of  learning  as  inconsonant 
with  its  own  grosser  structure, — the  ornamental  as  compared 
with  the  useful, — the  Empire,  with  equal  though  dissimilar 
animus,  dreaded  the  enterprise  of  Arts  and  Letters  as  a  possible 
precursor  of  political  revolution,  since  freedom  created  by 
dedication  to  learning  and  Science  extends  with  resistless  energy 
into  every  channel  of  social  life  and  thought. 

It  is  of  passing  interest,  in  illustration  of  the  effect  upon 
Science  and  Literature  of  Local  Character,  to  point  out  that,  in 
France,  the  Academy  first  established  in  1635  was  devoted  to 
preservation  of  the  purity  of  the  national  language,  as  we  might 
indeed  infer  from  the  literary  grace  and  fluent  pliancy  of  its 
speech.  In  England,  on  the  other  hand,  the  Royal  Society 
expressed  the  practical  characteristics  of  the  Nation  by  specifically 
attending,  in  its  earlier  history,  to  questions  of  scientific 
application  to  the  needs  of  life  and  commerce, — the  construction  of 
lightning-conductors  for  Cathedrals  and  war-vessels,  for  example, 
the  ventilation  of  gaols,  and  the  modes  of  obviating  the  corrosion 
of  the  copper  sheathing  of  ships.*  And  this  practically  adaptive 
bent  is  especially  manifest  in  the  minuter  ramifications  of  our 
varied  Professional  work  in  this  Country.  Although,  to  employ 
the  language  of  the  Schools,  we  can  trace,  in  affiliation,  the  Form 
of  the  early  tendency  in  Greece  in  its  modern  representatives,  the 
Matte}-  of  the  form  has  widely  changed :  the  congregation  of 
disciples  for  submissive  reception  of  a  Master^s  doctrines,  or 
discussion  of  the  tenets  of  a  Philosophical  Sect,  is  transformed 
into  a  varied  Commonwealth,  fused  into  unison  by  the  same  Spirit, 
but  with  open  and  responsive  minds  compacting  facts  into 
natural  systems  instead  of  superposing  preconceptions  upon  facts. 

But  although  the  form  of  Society  created  in  Greece  failed  to 
become  naturalised  in  tbe  Roman  Empire,  the  characteristic  spirit 
of  that  Empire,  void  though  it  was  of  instinctive  attraction 
towards  Scientific  union,  descended  in  diverse  expression  into  the 
later  Italian  mind,  and  exalted  that  Kingdom  as  the  illustrious 
originator  of  all  modern  Scientific  Institutions.  It  has  always 
appeared  to  me  an  interesting  example  of  Evolution  that  the  local 
*  Weld :  History  of  the  Royal  Society  :   Vol.  II. 
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type  of  established  political  order ;  of  rigorous  discipline  in 
unified  action ;  of  systematised  law ;  exhibited  in  the  ancient 
Roman  world  in  territorial  acquisition  and  legal  organisation, 
reappeared  in  Italy,  at  the  prophetic  Renaissance,  in  the  trans- 
figured form  of  intellectual  conquest,  and  of  discipline  applied  to 
the  domain  of  physical  and  mental  phenomena  of  Nature.  This 
Revival  originated  in  ardent  and  inappeasable  longing  for  the 
vitality  and  creative  power  of  Classical  Literature  and  Art.  The 
material  ideal  became  subordinate  to  the  immaterial :  the  sword  and 
phalanx  succumbed  to  the  chisel  and  the  pen;  the  legal  instincts 
were  incarnated  in  Scientific  formulae  and  rules ;  and  the  mind 
discovered  its  legitimate  birthright  and  heritage  in  higher  themes 
and  finer  impulses  than  those  which  found  their  circumscription 
within  unintellectual  bounds. 

The  Intellectual  Palingenesis  of  the  cultivated  and  formative 
Races — the  races  endowed  with  a  distinctive  mission  for  the 
enlightenment  of  the  World, — dawned  in  Italy,  prior  to  the  15th 
Century,  as  a  serene  and  humanistic  sequel  to  prolonged  social  and 
mental  darkness  into  which  Roman  Civilisation  had  vanished,  and 
over  which  ecclesiastical  despotism  had  disastrously  reigned. 
Dowered  with  gifts  of  Classic  Literature  by  Grecian  refugees,  and 
fired  by  the  native  strains  of  Dante,  Petrarch,  and  Boccaccio,  the 
Renaissance  heralded,  in  lucent  and  broadening  outline,  the  ample 
and  propitious  advent  of  an  intellectual  and  memorable  day.* 

The  circumstances  precedent  and  preparatory  to  that  condition 
which  is  consonant  with  mental  freedom  and  spontaneous 
absorption  in  Science  and  Art,  comprise  also  the  absence  or 
impotence  of  Ecclesiastical  tyranny  which,  in  the  anterior  stages 
of  Science,  had  lavished  its  energies  in  barbaric  efforts  to  stem 
the  advance  of  intellectual  and  moral  liberty  which,  in  its  gross 
and  perverted  interpretation,  signified  merely  the  freedom  of 
compelled  and  abject  submission.  In  Galtou's  finely  suggestive 
work  on  Hereditary  Genius,t  a  graphic  and  realistic  picture  is 
painted  of  the  saddening  and  far-reaching  consequences  of  this 
organised  oppression  upon  the  finer  development  of  the  Race  by 
seclusion  of  the  gentler  types  of  character  and  repression  of  the 
types  of  originating  and  enterprising  force.  The  Revival  involved, 
again,  the  possession  of  sufficiency  of  insight  into  the  marvels  and 
complexities  of  Nature  to  cherish  the  hope  of  keener  and  more 
assured  vision  ;  the  fusion   of   genial   feeling  and  the  formative 

*  Cajori :  History  of  Miitbematies  :  page  138. 

tCliaptcr  on  the  Influences  that  affect  the  Natural  Ability  of  Nations. 
[  Vide  also  Lccky's  History  of  liationulism  in  Europe :   Vol.  I :   cap.  iii.] 
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force  of  mental  collisiou  between  the  toilers  in  a  common  Scientific 
pursuit,  so  refined  from  the  selfish  meagreness  of  individual  efi"ort 
and  personal  repute  as  to  rank  supreme  the  attainment  of  the 
general  weal :  the  helpful  equilibrium  of  National  peace  and  rigid 
order,  without  which  the  calm  concentration  of  intellectual  energy 
languishes  and  dies ;  and  the  single  love  of  Truth  as  symbolised 
in  the  Earth  and  Skies  and  Human  Relationships  awaiting  but 
the  deciphering  power  for  its  perfect  interpretation. 

Sequent  to  the  Accademia  del  Cimeuto,  multitudes  of  Associa- 
tions originated  from  time  to  time  in  Italy,  Hushed  with  the 
renovated  ardour  of  intellectual  dominion  over  the  phenomena  of 
Nature  and  of  unimpeded  access  to  aesthetic  life.  The  spirit  of  this 
impetuous  Reformation — the  coronation  of  Thought  and  Feeling 
upon  the  field  where  mental  emancipation  had  been  wrested  from 
priestly  bigotry, — swept  slowly  into  England  and  then  diffused  its 
inriuence  into  France.  It  is  pardonable  to  remember  that  the 
Royal  Society  formed  the  primary  and  most  famous  embodiment 
of  this  reinvigorated  impulse  if  on  no  larger  ground, — and  could 
a  more  memorable  claim  be  advanced  ? — than  the  issue  of  the 
Principia.  For  it  has  been  justly  suggested  on  evidence  that, 
owing  to  Newton^s  deep  aversion  from  publication  with  its  possible 
controversies,  the  Principia,  in  all  probability,  would  have 
remained  unfinished  and  unknown  had  not  this  Society  acted  as 
the  medium  of  that  unsurpassed  and  unsurpassable  fiight  of 
genius.  The  light  of  the  Sun  would  be  invisible  were  no  conveying 
Ether  to  exist. 

The  descriptive  form  which  Scientific  Societies  assumed  has 
variously  been  expressed  in  the  generic  terms  of  Academy, 
Institute,  and  Society.  These  Titles  no  doubt  once  possessed 
distinctive  shades  of  meaning  based  upon  their  etymologies,  but, 
with  the  synonymising  tendency  of  language,  the  signs  of 
demarcation  have  definitely  disappeared,  and  no  useful  purpose 
would  be  served  beyond  one  of  purely  archaeological  interest  in 
attempting  to  ascertain  the  original  definitions.  It  is  historically 
curious,  however,  to  observe  that  the  designation  of  "  Academy  " 
has  been  usually  retained  on  the  Continent ;  the  name  of 
"Institute'^  was  employed  in  France;  while  British  usage  has 
consecrated  to  scientific  sei-vice  the  title  of  "  Society .^^ 

The  term  "  Academy  ", — whether  derived  from  Greek  words 
signifying  ^'medicine"  and  "people",*  or,  in  another  form  of 
the  phrase,   "remoteness    from   the   people '^,t   or,   as   tradition 
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imputes^  enshrining  the  name  of  the  reputed  owner*  of  the 
property, — was  first  applied  to  the  historic  school  of  Plato  which 
assembled  in  the  grove  contiguous  to  Athens.  And  in  loyal 
perpetuation  of  a  title  so  illustriously  allied  with  a  creative  mind, 
the  various  Associations,  devoted  to  the  culture  of  Arts  and 
Philosophy,  which  ultimately  were  founded  in  Greece, — rare  in 
number  but  rare  also  in  a  higher  sense  in  intellectual  stimulus 
and  fruitful  ancestry, — were  designated  by  the  name.  The  symbol 
was  transmitted  to  the  Learned  and  Scientific  Institutions  which 
luxuriantly  flourished  in  Italy  and  other  continental  countries ; 
and  I  understand  that,  to  the  present  day,  the  word  "  Academy  " 
in  the  European  languages,  except  in  English,  is  restricted  to  a 
Central  organ  of  sound  information  and  correct  taste  in  intellectual 
subjects. 

So  far  as  I  can  discover,  one  of  the  earliest  uses  of  the  term 
"  Institute"  occurred  in  France.  When  the  aristocracy  of  talent 
was  engulphed,  with  the  aristocracy  of  wealth  and  rank,  in  the 
French  Revolution,  a  decree,  passed  by  the  Republican  Convention 
in  the  year  III  of  the  New  Calendar,  suppressed,  in  1793,  the 
existing  Academy  of  Sciences,  and  ordained  that  an  "  Institut 
National  "  should  be  established  in  its  place.  It  would  appear 
that,  like  all  profound  and  frequently  unreasoning  social 
upheavals, — unreasoning,  I  mean,  in  the  extreme  measures  by 
which  they  are  accompanied, — the  French  designed,  by  the 
cancelment  of  this  ancient  and  honoured  name,  to  sever  their 
modern  history  from  the  natural  and  inevitable  links  of  tradition, 
just  as  we  observe  in  the  English  Reformation  a  corresponding 
and  retrogressive  policy  in  the  introduction  of  our  barbarous 
pronunciation  of  Latin  as  part  of  the  abrogation  of  the  Past 
which  had  cultivated  the  Italian  mode. 

In  England,  the  term  "  Society  "  seems  from  the  outset  to 
have  grown  naturalised  as  distinguishing  communions  of  congenial 
minds  for  the  prosecution  of  scientific  method  and  research. 

V. — The  Differentiation  of  Scientific  Societies; 
AND  Reintegration. 

I  have  thus  traced  the  process  of  integration  or  union  of 
individuals  into  the  form  of  Scientific  Societies,  which  possesses 
its  analogue  in  the  Organic  and  Inorganic  kingdoms  in  the 
production  of  a  composite  organism  with  extended  and  minuter 

*  Acadeimis  or  Ecademus. 
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relations  to  exterior  agencies  and  a  resulting  mode  of  completer 
existence.  But  similar  to  the  corres])onding  order  in  tlie  region 
of  Nature,  the  action  of  incessant  intiuences  gradually  effects  a 
differentiation  of  the  homogeneous  Body,  and  a  separation  of 
parts  ensues  as  a  fresh  development  of  life  and  activity.  In  a 
complex  organism  surrounded  by  increasingly  complex  conditions, 
a  sequent  specialisation  of  function  to  different  departments  of 
its  Corporate  Being  inevitably  inaugurates  the  commencing  stages 
of  an  orderly  process  which  fractures  the  attained  unity  into 
diversity,  though  each  section  is  still  mutually  co-operant,  and 
contributes,  in  due  and  essential  proportion,  to  the  integrity  and 
equipment  of  the  Whole.  In  the  intellectual  and  scientific 
region,  these  influences  comprise  the  unfolding  variety  of  Nature; 
and  the  multiform  requirements  of  the  Social  Body,  developed  by 
the  progress  of  Civilisation  and  the  interactions  of  Commercial  and 
Industrial  interests.  Confronting  these  imperious  and  determinate 
demands  with  the  comparatively  stationary  range  of  the  human 
Intellect,  the  approach  of  the  period  is  proclaimed  when  the 
totality  of  labour  must  be  segregated  into  distinct  divisions.  The 
Scientific  unit,  dealing  hitherto  with  the  entire  domain  of  Science, 
becomes  necessarily  partitioned  into  sections,  restricted  to  indi- 
viduated provinces  of  knowledge,  while  the  Professions  in  turn 
assume  more  minutely  distinctive  functions,  exclusively  concerned 
with  limited  forms  of  practical  application,  and  concurrently 
become  endowed  with  a  finer  Scientific  finish  and  capacity  as  the 
principles  and  methods  of  particular  Sciences, — more  efficiently 
promoted  by  their  own  divisions, — receive  a  detailed  pliancy  and 
possess  a  more  manageable  and  executive  shape. 

But  I  need  not  burden  you  by  describing  the  modes  in  which 
this  allotment  of  service  has  naturally  occurred  by  the  detachment 
of  Societies  from  the  original  Body,  and  by  the  wider  ramifications 
of  Professional  work.  I  will  simply  adduce  an  illustration 
gathered  from  the  experience  of  our  Royal  Society.  In  1807, 
the  Geological  Society,  and,  in  1820,  the  Astronomical  Society, 
were  founded  by  Fellows  of  the  Royal  Society  under  the  com- 
pelling stress  of  the  deeper  disclosures  of  Nature  and  their 
imperative  appeal  for  specialised  Intellect;  and,  while  faithful  in 
allegiance  to  the  noble  Original  whence  they  derived  their  start 
and  impetus,  they  contributed  mo^t  powerfully, — and  in  the  only 
competent  manner, — to  the  rapid  and  solid  advancement  of  these 
departments  of  Search.  As  more  appropriate  to  the  nature  of 
our  Institute,  1  would  particularly  cite  the  establishment  of  the 
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Society  of  Arts  in  1753  for  the  promotion  of  Arts,  Manufactures, 
and  Coinniercc,  whose  definite  sphere  was  found  harmonious  with 
the  supremacy  and  province  of  the  Royal  Society,  since  the  Latter 
had  long  discontinued  the  practical  experiments  which  formed  a 
characteristic  feature  of  its  earlier  career. 

I  may  note,  in  passing,  Mr.  Spencer's  proposition  that,  after 
the  several  agencies  had  been  constituted  in  protection  of  the  most 
intimate  necessities  of  social  existence,  the  various  Professions 
gradually  emerged  to  exercise  the  function  of  what  he  terms  the 
"augmentation  of  life";*  and  as  a  Professional  man,  the  Actuary 
obviously  may  claim  inclusion  within  the  boundary  of  this  phrase 
not  merely  on  the  general  grounds  of  admission  assigned  by 
Mr.  Spencer,  but  also,  in  view  of  the  scope  of  the  description,  with 
a  unique  title  to  honourable  position  in  the  hierarchy  so  defined. 

But  another  phase  of  Evolution  succeeds  this  differentiation 
of  function ;  and,  in  this  further  stage,  we  perceive  a  process  of 
reintegration.  For  not  only  are  the  separated  Bodies  connected  by 
the  continuous  and  diffused  spirit  of  the  original  unity;  by  the 
uniform  character  of  the  aim  of  each  towards  the  realisation  of  a 
larger  common  end ;  but  specific  modes  of  consolidation,  with 
preservation  of  distinctive  features,  sustain  the  harmony  through  the 
machinery  of  General  Meetings  of  Societies,  of  which,  I  need  only 
mention,  in  illustration,  the  British  Association  for  the  Advancement 
of  Science,  and  similar  Congresses  in  our  department  of  work. 

This  tendency  to  a  wider  union  is  again  promoted,  in  the 
Sciences  and  Professions,  by  the  publication  of  Journals^  which 
possess  the  two-fold  merit  of  intellectual  intercourse  between  the 
several  Bodies,  and  the  higher  merit  of  avoiding  that  wasteful 
dissipation  of  mental  energy,  so  saddening  in  the  more  primitive 
records  of  Culture,  exhibited  in  the  independent  rediscovery  of 
truths  and  methods  which,  already  secured,  had  unhappily 
remained  unknown.  Resources  once  acquired  are  thus  permanently 
amassed  in  the  Treasury  of  Knowledge  for  universal  and 
remunerative  expenditure. 

To  adopt  an  astronomical  simile,  and  transfer  to  the  intellectual 
firmament  the  phenomena  of  the  physical  universe,  the  scattered 
particles  of  similar  phasis  coalesce  into  discrete  masses;  these 
again  divide  into  minuter  spheres;  but  still  an  even  more 
pervasive  unity  links  together  the  diversified  system,  and  the 
concurring  splendour  is  ampler  and  more  vivid  than  the  sum  of 
the  originally  distinctive  lights. 

*  Spencer:  Principles  of  Sociology  :  Vol.  Ill:  Part  vii :  cap.  i. 
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"We  observe,  throughout,  in  the  Scientific  Kingdom,  that 
persistent  principle  of  Rhythm,  which  Tvndall  and  Spencer*  long 
ago  discerned  as  an  invariable  factor  in  the  organic  and  inorganic 
worlds ;  consolidation  followed  by  divergency  ;  and  divergency 
again  compacted  into  a  finer  and  completer  oneness. 

VI. — The  Conditions  of    Existence   of 
Scientific    Societies. 

The  intellectual  acquisitions  of  one  stage  of  Science  are 
transmitted  as  powers  and  capacities  to  its  successor;  and  this 
hereditary  endowment  forms  an  effective  force  in  sustaining  the 
integrity  and  vigour  of  the  organised  Body.  But  the  bequest 
confers  no  absolute  and  indefeasible  title  to  permanent  stability 
unless  it  be  attended  by  a  ready  capability  of  adaptation  to  the 
varying  conditions  by  which  the  Body  is  affected  and  modified. 
The  universal  principle,  which  Sir  William  Grove  f  termed 
"Antagonism"^,  prevails  alike  in  the  material  universe  and  in  the 
world  of  Science  and  Profession  as  the  touchstone  of  their  fate; 
the  incessant  interaction,  to  emploj^  technical  language,  between 
Environment  and  Organism;  between  the  changing  modes  and 
intensities  of  the  one,  and  the  power  or  impotence  in  the  other  of 
responsive  adjustment.  In  my  subsequent  suggestions,  I  shall 
incidentally  deal  with  this  subject,  but  a  reference  here  is 
demanded  in  order  to  complete  the  order  of  Evolution  which  I 
have  endeavoured  to  discover,  in  agreement  with  the  processes 
observable  in  the  Material  sphere,  within  the  compass  of  develo])- 
ment  of  Scientific  and  Professional  Associations. 

VII, — The  Bearing  of  the  Preceding  Analysis   upon  the 
Institute  of  Actuaries  and  its  associated  Profession. 

It  is  a  misfortune  that  no  connected  history  of  the  Origin  and 
Development  of  Scientific  Societies,  on  Zn  atural  principles,  has,  so 
far  as  I  can  ascertain,  been  hitherto  attempted,  for  the  subject  is 
one  of  abiding  and  instructive  interest  in  the  region  of  intellectual 
and  professional  enterprise  as  affected  by  social  influences ;  and  a 
consecutive  record  would  reveal,  for  the  guidance  of  succeeding 
Institutions,  with  impressive  and  luminous  effect,  the  conditions 
which  sustain  vitality  and  the  failure  of  which  is  premonitive  of 
atrophy  and  decrepitude.  I  am,  therefore,  compelled,  in  the 
absence  of  any  chronicle,  to  deduce,  from   a  miscellaneous  and 

*  Spencer :  First  Principles :  cap.  x. 
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fragmentaiy  readings  the  teachings  and  directions  which  the 
fortunes  of  such  Societies  suggest  in  vehition  to  our  Institute. 

In  approaching  this  delicate  and  difficult  subject,  I  desire  to 
emphasise  the  distinction  which  I  have  delineated  between  the 
functions  and  obligations  of  a  purely  Scientific  Society  and  those 
incumbent  upon  a  Professional  Body.  The  former  remains 
content,  as  I  have  mentioned,  with  the  acquisition  of  facts  and 
their  generalised  uniformities;  its  scheme  embraces  no  essential 
relationship  with  practical  work :  it  is  allied  to  practice  simply  as 
a  general  theorem  to  ])articular  cases  elsewhere  presented;  or, 
figuratively,  the  Science  may  be  described  as  extracting  the  massive 
blocks  of  knowledge  from  Nature's  quarry  with  which  the 
individual  Arts  and  their  organic  embodiments,  the  Professions, 
may  erect  their  appropriate  structures  adapted  to  the  necessities 
of  life.  The  raison-d'ttre,  on  the  other  hand,  of  a  Professional 
Body  like  our  own  is  ineradicably  involved  in  the  direct  and 
continuous  application  of  scientific  and  commercial  principles  to 
specific  pursuits.  Though  this  demarcation  limits  to  an  extent  the 
pertinence  of  examples  furnished  by  purely  Scientific  Societies, 
there  yet  exist  certain  general  principles  expressed  in  their 
history  which  remain  relevant  to  the  permanent  features  of  all 
practical  Institutions. 

In  proceeding  to  apply  those  teachings  to  the  Institute  of 
Actuaries  and  the  Profession,  I  desire  also  decisively  to  point  out 
that  I  venture  to  utter  merely  my  personal  judgments,  without 
committal  of  the  Institute  or  its  Members ;  and  my  observations 
will  necessarily  assume  the  form  of  hopeful  prevision  without 
trenching  upon  the  province  of  definite  formal  suggestion  of  the 
machinery  of  achievement. 

I  confess,  too,  that  in  touching  upon  this  question,  I  am 
apparently  violating  one  of  the  principles  at  which  I  hinted  in  my 
former  Address  :  should  you  blame  me,  I  promise  to  accept  the 
correction  humbly  and  heartily;  pleading  only  in  mitigation 
that  my  intention  is  dictated  solely  by  deep  afi'ection  of  our 
Institute  and  pride  in  the  Profession. 

All  valid  change,  as  Coleridge'*'  indicated,  implies  (i)  its 
practicability,  (\\)  its  adaptation  to  existing  circumstances,  and 
(iii)  its  necessity  or  desirability  as  a  means  of  accomplishing  more 
effectively  the  purpose  for  which  the  Institution  was  formed. 
And,  in  the  survey  of  any  suggested  modification,  he  justly 
insisted  that  a  distinct  conception  of  the  requisite  ends  should  be 
*  The  Friend  :  Section  I  •  Essay  viii. 
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framed,  while  a   calm   and   kindly  feeling   should  permeate  the 
discussion. 

It  is  obvious  that;  in  order  to  maintain  adequately  its 
prescribed  and  destined  role,  a  Professional  Body  must  be 
promptly  but  surely  capable  of  approximately  exact  response  to 
the  varying  conditions  of  its  position  and  the  altered  requirements 
which  those  conditions  demand:  hence  it  is  imperative  that  its 
Constitution  should  prove  of  so  elastic  a  character  (its  adjuncts 
and  mechanism  for  achieving  its  professed  aim)  as  to  admit  of 
periodical  adjustment  without  abrupt  dislocation  or  discontinuity 
with  its  historic  past.  The  grave  misfortune  of  many  Societies 
has  resided  in  the  rigid  nature  of  their  original  framework,  which 
has  frequently  produced  attendant  complexity  and  friction  upon 
any  needful  project  of  reform.  Moreover  we  must  not  forget 
that  a  justly  conservative  spirit  in  the  members  of  a  Body  is 
often  pardonably  and  honourably  warranted  by  the  possession  of 
fine  traditions  which  seem  indicative  of  the  unwisdom  of  change. 
And  again  it  is  simply  reasonable  that  any  proposed  modification 
should  not  be  exclusively  or  largely  regarded  from  the  point  of 
view  of  senior  members  whose  career  is  far  advanced,  but 
essentially  from  that  of  the  younger  men  whose  position  and 
prospects  will  be  affected  by  the  change.  The  lengthy  and 
matured  experience  of  the  former  should  merely  form  a  ])ortion 
of  the  data  on  which  the  general  judgment  should  be  based. 

But  environment  is  incessantly  altering;  both  material, 
mental,  and  Social  ideals  may  remain  constant,  and  yet  the 
machinery  for  their  attainment  will  vary  with  ampler  times. 
Scientific  and  Professional  Institutions,  like  other  organisms,  are 
but  functional  expressions  of  existing  requirements  and  relations; 
necessity  of  adaptation,  accordingly,  not  merum  arbitriiim, 
must,  if  permanency  and  efficient  fitness  are  to  be  conserved, 
be  accepted  as  a  fact  of  Nature  and  human  life ;  and  the  pre- 
requisite conditions  simply  consist  of  sagacity,  of  judgment,  and 
of  quiet,  maturing  wisdom  in  seizing  apt  occasions  for  adjusting, 
either  instantaneously  or  (more  generally)  by  graduated  degrees, 
the  application  of  Power  to  the  work  designed  as  viewed  under 
wider  and  clearer  light.  The  end  of  the  journey  looms  distinct 
and  constant,  but  the  road  to  be  traversed,  though  ever  tending 
to  the  goal,  wall  often  deviate  and  diverge.  It  has  accordingly 
been  the  fate  of  Societies,  or  rather  their  propitious  fortune,  to 
effect  this  modification  from  time  to  time  as  a  title  to  remembrance 
and  renown. 

VOL.  xxxiix.  2   \ 
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A. — Public  Recognition. 

As  a  general  preliminary  remark,  I  may  notice  that  valid 
considerations  may  be  urged  in  favour  of  the  Continental  system 
of  direct  State  encouragement  of  Scientific  Societies,  and  equally 
pertinent  reasons  may  be  alleged  in  su])port  of  their  complete 
independence.  Non  nostrum  inter  vos  tantas  componere  lites ! 
But  such  competing  arguments,  by  the  way,  scarcely  affect, — at 
least,  in  a  pecuniary  sense, — Professional  Bodies  which  find  their 
only  unfettered  exercise  of  power  in  the  capacity  of  self-expression ; 
though,  obviously,  reasonable  inter-relations  should  exist, — public 
service  on  the  one  side  correlated  with  honour  and  a])peal  on  the 
other.  And  to  whatever  cause  we  may  attribute  the  result,  it 
cannot  be  denied  that  the  Institute  does  not  possess  that 
prominent  and  authentic  position  in  connexion  with  the  State 
and  Official  Legal  Institutions  to  which  its  admirable  history  and 
public  utility  undoubtedly  present  an  imposing  claim.  In  an 
organic  system  in  Nature,  the  symmetric  efficiency  of  the  Whole 
is  only  achieved  by  the  harmonious  interaction  of  the  specialised 
functions  of  the  Parts;  where  definite  assistance  is  required  for 
the  performance  of  the  general  work,  it  is  derived  from  that 
individual  section  which  is  solely  competent  of  specific  supply; 
and  the  analogy  may  be  extended  to  social  Institutions  and  the 
central  governing  Body  in  the  State.  The  latter,  it  is  evident, 
should  depend  for  its  completeness  of  action,  where  complicated 
legislature  is  attempted,  upon  provision  of  counsel  from  authori- 
tative sources;  and  it  is  only  by  abstracting  its  nutriment  from 
these  specialised  organs  that  an  adequate  embodiment  of  its 
constructive  and  executive  power  can  be  realised.  In  numberless 
instances,  legislation  upon  diflBcult  and  far-reaching  social 
problems  might  have  been  expressed  in  a  more  serviceable  form; 
with  the  absence  of  misinterpretation;  the  avoidance  of  results 
frequently  contravening  the  intention  and  spirit  of  the  Enactment; 
with  the  prevention  of  admission  of  failure  which  Interpreting 
and  Amending  Acts  implicitly  proclaim,  had  the  Institute  of 
Actuaries  as  a  Body  been  consulted  upon  the  scope  and  arrange- 
ments of  the  Bill. 

I  need  only  refer  to  the  ineffective  and  defective  provisions  of 
the  Married  Women^s  Property  Acts  as  an  illustration;  and  to  this 
I  summarily  add  many  wide  subjects  of  a  financial  character,  and 
all  questions  affecting  Assurance  business.  When  both  natural 
analogies    and    repeated    experience    enforce    the    importance    of 
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technical  reference,  to  what  cause  must  be  assigned  this  fatal 
omission  of  appeal  ?  I  do  not  propose  to  enter  into  detailed 
suggestions,  so  far  as  the  Institute  is  concerned,  since  some  of  my 
subsequent  observations  may  partially  involve  my  ^news;  but  I 
apprehend  that,  as  regards  references  to  individual  Actuaries  both 
by  the  State  and  generally,  one  reason,  at  all  events,  may  rest  in 
the  absence  of  definition  of  the  title,  Actuary.  And  without  some 
stable  and  recognised  definition,  the  difficulty  will  to  an  extent 
continue  to  exist. 

B. — The    Title    of   Actuary. 

I  have  devoted  considerable  attention,  for  the  purposes  of  this 
Address,  to  elucidating  the  origin  and  history  of  our  Professional 
name.  The  subject,  in  its  earliest  stages,  is  obscure,  and,  on  that 
ground,  the  more  deeply  interesting;  and  in  an  Appendix  I  have 
furnished  the  results,  in  chronological  sequence,  at  which  I  have 
arrived  respecting  its  employment  from  the  date  of  the  Eoman 
Consulship  to  the  present  time. 

It  is  obvious  that  no  definition  of  a  rigorous  and  comprehensive 
character  can  be  verbally  expressed,  and,  on  this  basis,  permanently 
fixed  by  Act  of  Parliament,  but  the  term  must  be  distinguished 
by  way  of  specific  inclusion  and  consequent  exclusion ;  by  the 
decree,  in  short,  that  an  Actuaiy  shall  be  a  Fellow  of  the  Institute 
of  Actuaries  or  of  the  Faculty  of  Actuaries. 

You  will  remember  that,  in  the  first  Number  of  our  Journal, 
the  draft  of  a  Bill  for  presentation  to  ParHament  was  submitted, 
in  which  an  attempt  at  definition  was  made  by  legally  limiting 
the  title  to  certain  persons  specified  in  the  schedule,  and  to 
persons  w^ho  should  thereafter  satisfy  the  tests  prescribed  by  the 
Institute. 

I  am  hopeful  that  some  feasible  plan  may  be  devised  of 
obtaining  a  legislative  acknowledgment  of  the  name  and  the 
functions  which  it  implies.  The  dignified  position  of  the  Institute, 
and  the  services  which  its  publications  and  researches  have 
conferred  upon  Society,  amply  warrant  this  pretension  to  distinct 
recognition. 

C. — Extension"  of  Scope. 

Mr.  Spencer  has  continually  insisted,  with  a  prodigality  of 
illustration  simply  marvellous,  upon  the  analogies  observable 
between  natural  organisms  and  their  development,  and  human 
institutions ;  and  one  of  the  most  pervasive  uniformities  to  be 
deciphered,  upon  which  I  have  already  enlarged,  is  the  dependence 
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of  supremacy  of  life  and  capacity  upon  congruity  between  the 
Body  and  its  exterior  circumstances :  surrounding  conditions 
vary:  encompassing  relations  are  modified:  external  forces  change 
their  incidence,  direction,  and  intensity, — one  increasing  with  the 
diminution  of  another,  — while  cyclic  or  periodic  variations  frequently 
occur.  Triumphant  progress  is  assured  when  a  modification  of 
conditions  is  swiftly  and  aptly  confronted  by  fit  adjustment  in 
the  affected  structure;  failure  of  coincident  adaptation  announces 
the  relinquishment  of  authority  and  the  advent  of  decrepitude  and 
decay.  An  organism,  apparently  designed  for  lofty  destinies,  may 
thus  resign  its  deputed  Trust,  or  its  supremacy  may  prove  a 
genuine  gift  through  possession  of  spontaneous  wisdom  and 
inherent  ability  to  change  with  change.  Authentic  evidence  is 
furnished  by  the  history  of  our  Institute  that  this  primal  and 
aboriginal  power  of  permanent  service  is  its  natural  dower,  and 
upon  us  there  rests  the  honoured  responsibilit)',  and  especially 
with  urgent  weight  upon  our  successors,  of  ensuring,  with  keen 
foresight,  wase  administration,  calm  and  unprejudiced  survey, 
that  persistent  adaptability  should  be  amply  maintained.  I 
venture  accordingly  to  think  that  the  period  is  rapidly  approaching 
when  the  revision  of  our  Bye-Laws  will  require  our  earnest 
thought.  It  is,  for  example,  deserving  of  serious  discussion 
whether  it  may  not  be  possible,  for  the  closer  integrity  and 
representative  completeness  of  our  Corporate  life,  to  extend  our 
range,  by  including  the  Managers  of  Life  Offices,  who  are  not 
Actuaries,  m  some  suitable  form  and  recognised  status  which 
shall  satisfy  their  just  and  legitimate  expectations  and  prove  in 
honourable  accord  with  the  high  official  positions  and  functions 
which  they  sustain  in  our  common  sphere;  and  thus,  while  still 
preserving  the  distinctive  province  of  the  Institute,  with  the 
technical  qualification  exclusively  defined  by  its  Fellowship,  expand 
and  confirm  more  securely  its  Representative  character.  "S^Tiere  a 
Professional  Body,  concerned  with  a  limited  business,  exhibits  a 
diversity  of  nature  and  service,  the  judicious  adoption  of  a  scheme 
of  this  description  tends  to  distinct  consolidation,  and  excludes 
the  feebleness  produced  by  the  formation  of  different  Associations 
engaged  in  the  same  commercial  affairs.  Such  a  process  aids  in 
the  creation  and  conservation  of  an  esprit  de  corps,  with  an 
undivided  stimulus  and  aim;  and,  thus  compacted,  a  Professional 
Body  presents  a  jn-actically  homogeneous  unity,  so  that  its 
Corporate  action,  as  the  expression  of  its  Corporate  Will, 
concentrates  the  weight  and  power  which  alone  an  organic 
Profession  can  command. 
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The  question  of  appropriate  membership  to  persons  pursuing 
cognate  professions,  and  to  persons  partially  but  importantly 
connected  with  our  practical  labours,  is  also  worthy  of  thoughtful 
consideration. 

The  necessity  of  comprehensiveness  and  aggregation  has  been 
perceived  and  realised  by  many  eminent  Professional  Bodies.  In 
the  Institution  of  Civil  Engineers  (established  in  1818  and 
incorporated  by  Royal  Charter  in  1828)  I  find  included  dis- 
tinguished persons,  who,  though  not  engaged  in  technical  practice, 
are  competent  from  their  position  to  render  assistance  in  the 
prosecution  of  Public  Works;  persons  again  who  are  eminent  in 
Science  and  experienced  in  undertakings  connected  with  the 
Engineering  profession.  These  are  styled  "  Honorary  Members." 
Members  also  are  admitted,  under  the  designation  of  "  Associates^', 
who,  without  being  Civil  Engineers  are  devoted  to  pursuits 
which  constitute  branches  of  Engineering,  or  who,  from 
connexion  with  Science  or  Arts  or  otherwise,  are  qualified  to 
concur  in  the  advancement  of  professional  knowledge.  The 
Royal  Institute  of  British  Architects  (incorporated  in  1837) 
comprises  "Honorary  Associates''  who,  though  not  adopting 
the  practice  of  the  Profession,  are  capable  and  likely  from 
position,  or  from  prominence  in  Arts,  Science,  or  Literature,  or 
in  matters  relating  to  Architecture,  to  aid  in  promoting  the  objects 
of  the  Institute.  The  Institution  of  Mechanical  Engineers 
(founded  in  1847)  admits  Members,  under  the  name  of  "Associate 
Members",  who  are  attached  to  any  departments  of  work 
connected  with  the  practice  or  Science  of  Engineering. 

I  suggest,  too,  that  admission  to  justly  adequate  position 
in  our  Society  of  persons  holding  Actuarial  a])pointments  in 
the  Assurance  world,  and  testifying  to  successful  knowledge  and 
capacity  as  experts,  should  not  be  too  rigidly  limited  by  the 
test  of  examination  alone. 

In  Scientific  Societies,  it  is  true  that  a  complex  of  separate 
Institutions  constitutes  a  mark  of  intellectual  vigour  and  enter- 
prise, indicative  of  enlarging  insight  into  Nature  as  each 
successive  discovery  widens  the  prospect  and  stimulates  expectant 
energy ;  but,  in  the  sphere  of  a  restricted  Professional  Body,  a 
multiplicity  of  independent  Associations  forms  an  index  of 
weakness  unless  definite  and  recognised  relationship  can  be 
established  and  maintained.  It  may  not  be  feasible  to  amalga- 
mate the  various  Institutions  concerned  with  our  labours,  but  a 
genuine     scheme    of     affiliation     and     associated     action     and 
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sympathy  may  be  created,  so  that,  presenting  tlic  front  of  an 
unscattered  Union,  the  force  of  aggregated  strength  and  condensed 
will  may  be  devoted  to  the  attainment  of  any  general  end.  An 
instance  of  the  power  of  allied  effort  is  furnished  by  the 
modifications  in  the  Finance  Act  of  1894  secured  by  the 
united  weight  and  representative  influence  of  the  Institute  of 
Actuaries  and  the  Life  Offices^  Association.  And  this  efficiency 
of  sporadic  combination  may  be  permanently  registered  in  the 
form  of  recognised  and  formal  connection.  In  this  mode  of 
Federation  we  could  also  embody  the  conception  of  conserving  to 
each  section  the  pursuit  of  its  individual  activity  and  the  exercise  of 
its  differentiated  duties,  while  maintaining  loyal  subordination  to, 
and  cordial  co-operation  with,  the  integrity  of  the  Total  which  the 
units  compose.  This  hopeful  and  helpful  consolidation  of  the 
several  Societies,  ministering  within  our  Profession,  produced  by 
a  fitting  and  consistent  expansion  of  the  range  of  the  Institute, 
seems  to  me  one  of  those  practical  dreams  which  may  be  converted 
into  reality  by  wise  and  reciprocal  concessions.  It  does  not  lie 
within  the  province  I  have  prescribed  for  myself  to  describe  any 
detailed  method  :  with  confidence  in  the  future,  I  am  content  at 
present  to  dream  the  dream. 

It  is  worthy  of  record  that  the  Astronomical  Observatories  of 
Paris  and  Greenwich  were  founded  almost  contemporaneously 
with  the  creation  of  the  Royal  Academy  of  Sciences  and  the 
Royal  Society, — as  though  essentially  associating  Theoretical 
learning  with  Practical  application.  The  Royal  Society  avhs 
originally  constituted  the  Director  and  Visitor  of  our  Observatory, 
and,  since  1847,  has  shared  that  duty  with  the  Royal  Astronomical 
Society. 

Sir  Isaac  Newton  frequently  expressed  the  hope  that  Societies 
for  Scientific  pursuits  should  be  established  throughout  the 
Kingdom  ;  and  we  all  regard  with  pride  the  numerous  Institutions 
devoted  to  our  business  which,  animated  by  the  genius  of  the 
Institute,  have  been  organised  in  many  important  Cities.  I  have 
taken  considerable  trouble  to  acquaint  myself  with  their  history, 
and  to  study  the  Journals  which  they  publish,  and  I  have  been 
impressed  with  the  value  of  their  contributions  to  our  store  of 
knowledge  :  especially  I  have  perceived,  with  unmeasured  delight, 
the  testimony  they  afi'ord  of  mental  activity  and  eager  work  in 
the  younger  men.  The  Institute  may  justly  claim  a  meed  of 
praise  in  the  origination  of  this  intellectual  and  professional 
extension.     A  further  hope,  accordingly,  which  I  entertain,  rests 
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in  the  expectation  that  not  merely  in  London  and  Scotland,  but 
also  in  the  Provinces  and  Ireland,  these  Associations  may  be 
affiliated  to  our  central  Body  as  mutually  receiving  and  dispensing 
counsel  and  strength.  It  formed  a  Capital  feature  of  Bacon^s 
New  Atlantis  that  accessions  of  knowledge  should  be  procured 
from  external  provinces  and  treasured  in  "  Solomon's  House " , 
through  the  agency  of  the  "  Luminis  Mercatores",  or  ]\Ierchants 
of  Light. 

One  of  the  most  efficacious  means  of  integration,  to  employ 
Mr.  Spencer's  phrase,  consists  in  Congresses  at  stated  periods : 
they  cement  the  scattered  energies  of  the  Profession  by  concen- 
tration of  toil  and  personal  sympathy  :  by  the  stimulating  and 
revealing  power  of  individual  intercourse;  by  the  attrition  of 
business  asperities  through  the  direct  and  subtle  influence  of 
social  goodwill  ;  while  they  also  foster  that  fusing  spirit  which 
connects  the  several  branches  of  a  Profession  into  a  disciplined 
and  genial  communion.  It  may,  I  trust,  be  feasible  hereafter,  by 
promoting  Congresses  of  the  Members  of  Central  and  Provincial 
Institutions,  to  extend  and  solidify  this  unifying  attempt. 

D. — Teaching  and  Examinations. 

The  teaching  aims  and  educational  machinery  of  a  Profession 
are  obviously  a  product  of  experience,  and  should  be  guided  and 
modified  by  the  indications  of  that  experience  and  the  varying 
requirements  of  our  Professional  work.  I  have  referred  to  the 
unhappy  and  natural  tendency  in  Institutions  towards  framing 
Rules  of  Constitution  of  so  inelastic  and  formal  a  character  as  to 
operate  adversely  upon  that  progress  which  they  were  intended 
to  promote, — rules  so  formed  indeed  as  though  a  tentative  and 
initial  stage  could  adequately  represent  and  sum  up  the  future 
possibilities  of  Professional  existence  and  scope  :  as  though,  to 
speak  figuratively  but  justly,  the  scattered  and  glimmering  light 
of  dawn  presented  the  perfect  and  illuminated  day.  Tlie 
framework  of  Constitution  should  clearly  be  so  plastic  as  to 
possess  an  adaptive  tiexibility,  while  distinctly  precise  in  spirit, 
for  inclusion  of  that  administrative  and  executive  expansion  which 
accumulating  experience  may  dictate.  Hence,  in  most  instances, 
the  Constitution  of  a  Society  will  demand,  for  accomplishment  of 
its  contemplated  purpose,  a  remodelling  of  shape  in  obedience  to 
successive  needs, — the  definite  form  being  preserved  intact  with 
pliant  variety  of  expression.      A  similar  remark  applies  to  the 
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scheme  of  education  and  examination  which  a  Professional  Body 
adopts.  We  seek  to  produce,  not  mere  technical  experts,  but 
men  of  judgment  :  not  simply  adepts  in  the  conduct  of  processes, 
but  wise  masters  of  the  processes  they  employ.  And  though 
undoubtedly  the  quality  of  judgment  must  be  native,  developable 
by  actual  experience,  still  the  resources  and  skill  of  a  Professional 
educator  are  competent  of  service  in  aiding  natural  endowment 
by  means  of  the  character  of  his  teaching  and  his  examination 
tests.  The  very  etymology  of  the  word  proclaims  the  lesson. 
The  genuine  Educator  is  not  simply  the  Instructor;  he  not 
merely  supplies  the  knowledge  which  furnishes  the  basis  of 
judicious  work;  but  primarily  and  essentially  his  function  is  the 
educing  or  bringing  forth,  into  prominence  and  strengthened 
energy,  the  faculties  which  must  preside  over  the  utilisation  of 
facts  and  the  application  of  method.  The  scheme  of  the  Scientific 
New  Atlantis  included  the  class  of  selected  Novices  trained  with 
observant  zeal  to  sustain  the  traditions  of  the  honoured  dead. 

In  the  department  of  Education,  the  history  of  the  Institute 
compels  our  admiration  of  the  wisdom  and  judgment  with  which 
these  imperative  obligations  have  been  recognised  and  discharged ; 
and  I  desire  simply  to  add  a  few  observations  upon  the  subject  of 
examinations, — bearing  fully  in  mind  the  profound  comment  of  a 
distinguished  Statesman  that  examinations  do  not  constitute  the 
ornaments  of  our  mental  health,  but  simply  supply  the  medicines 
of  our  mental  infirmities. 

Recognising  the  fact  that  our  duty  is  to  promote  the  cultiva- 
tion of  faculty,  and  that  our  essential  aim  is  the  closest  union  of 
Theory  with  Practice,  our  examination  arrangements  should  be 
sedulously  directed  towards  assisting  faculties, — regal  among  which 
is  the  practical  judgment, — to  develop  from  a  rudimentary  to  a 
completer  form.  The  examinations  therefore  should  be  devised  as 
a  graduated  and  related  scheme  throughout  their  entire  course  for 
the  express  purpose  of  educing  into  growing  efficiency,  the 
appropriate  mental  capacities  and  their  application  to  practical  use. 
Intellectu^al  or  mathematical  conundrums ;  mere  exercises  of 
mathematical  demonstration  or  analytical  ingenuity ;  detailed 
arithmetical  correctness,  are  futile,  and  indeed  destructive  of  the 
required  success.  And  in  intimate  connexion  with  the  subject,  I 
will  venture  to  assert  that  the  teaching  of  the  Institute  should  be 
intrinsically  allied  with  the  system  of  its  examinations, — connected 
portions  of  one  continuous  and  consistent  scheme, — so  that  the 
same     process, — in    natural   and    adjusted    advance, — may   pre- 
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dominate  throughout.  The  series  of  examinations  again 
should  be  particularly  designed,  with  deliberate  care,  to 
the  cultivation  of  judgment  and  its  exercise  upon  concrete 
cases  in  successive  stages  of  effort,  as  soon  as  the  elementary 
facts  and  instrumental  methods  have  been  securely  grasped. 
Reasoned  and  practical  knowledge  of  essential  principles  as 
embodied  in  our  mathematical  formuke,  born  of  mental  labour,  and 
not  simply  minutL-  refinements,  should  constitute  our  working 
ideal.  Vast  mechanical  dexterity  may  coexist  with  an  absence  of 
mastery  of  method  and  its  judicious  use.  A  simple  question 
necessitating  this  thoughtful  acquaintance  with  principles  and 
their  steady  employment  is  infinitely  superior  in  its  educational  and 
professional  value  to  a  complex  theoretical  problem  involving  even 
a  supreme  amount  of  mental  power  and  mathematical  adroitness. 
The  effective  exertion  of  independent  self-originated  thought  on  a 
student^s  part  in  solving  an  elementary  ]jroblem  of  practice  forms 
the  genuine  test  of  the  adequacy  of  our  system  of  education  and 
examination.  Moreover,  it  must  always  be  remembered  that  our 
examinations  are  simply  qualifying  tests  and  not  competitive 
struggles;  and  this  conception  should  imperatively  prescribe  tlieir 
organisation  and  the  nature  and  compass  of  the  questions  proposed. 
This  suggestion  also  hints  at  the  undesirability  of  furnishing  for 
study  a  specific  set  of  books,  which  is  only  appropriate  where  the 
examinations  assume  a  competitive,  and  therefore  a  larirelv 
uneducative,  character,  when  surveyed  under  a  true  conception  of 
the  genuine  aim. 

E. — Advice  to  STrDENT.s. 

This  reference  to  examinations  provides  a  natural  mode  ut 
transit  to  some  brief  observations  of  encouragement  and  advice  to 
our  students.  I  would  remind  them  tliat,  although  examinations 
must  necessarily  form  a  means,  and  an  essential  means,  of  admission 
to  our  ranks,  besides  possessing  the  virtue  of  an  aid  to  mental 
and  moral  discipline  and  aptitude  of  intellectual  concentration, — 
the  ultimate  sources  of  power, — they  in  themselves  constitute  but 
imperfect  evidences  of  Professional  fitness,  and  insecure  and 
precarious  modes  of  obtaining  and  measuring  that  soundness  of 
knowledge  and  validity  of  judgment  which  express,  in  every 
sphere  of  work,  the  finished  and  efficient  force  of  Professional 
training.  I  might  almost  completely  summarise  my  remarks 
upon  the  suitable  self-education  of  a  student  by  bringing  into 
relevant  relief   the    ancient   dispute  between  the  Analytical  and 
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Geometrical  forms  of  mathematical  instruction.*  The  Analyst  is  the 
speaker  of  symbolic  language;   he  employs  his  shorthand  signs 
and  the  established  processes  of  their  relationship  and  evolvement 
with  exclusion,  or  rather  non-presentation  to  the  mind,  of  the 
sensible  phenomena  or  actual  conceptions  Avhich  they  represent; 
his  therefore  is  a  purely  formal  method  ;  while  the  Geometrical 
student    carries    consciously   throughout    his    investigations    and 
calculations  the  mental  notions  corresponding  to  the  sensible  facts 
with  which  his  inductions  and  deductions  are   concerned.     The 
former  course  is  attended  with  diminished  mental  strain;  while 
the  latter,  difficult  in  its  nature,  is  instinct  with  possibilities  of 
the  highest  and  most  vigorous  intellectual  discipline.     In  illustra- 
tion of  this  distinction,  consider  any  of  our  fundamental  symbolic 
expressions.     A    student   may   be    master    of   liis   representative 
signs,  and,  by  ascertained  algebraical  processes,  and  combinations 
with  other  expressions,  may  deduce  various  transformations ;  but 
if  he  restrict  himself  to  this  symbolic  scheme  alone,  he  becomes, 
from  the  true   aspect  of  education,  but  a  mechanical,  however 
skilful,  workman ;  the  student,  however,  who  realises  the  mental 
conceptions    which    the    symbols    depict,   and  rigorously   carries 
these    notions    in    his    mind    throughout   his    calculations    and 
deductions,  is  possessed  of  the  larger  gift  of  increasing  intellectual 
clearness  and  resource,  and  competent,  therefore,  to    deal  more 
efficiently  with   actual  practical  cases  which  his  work  hereafter 
will  present.     The  intellect  thus  exercises  its  free  and  legitimate 
sway,    and   the    symbols    assume   their   appropriate    position   of 
abbreviated  language  acting  as  the  vehicle  of  reasoned  thought. 
Follow    then    closely   the    actual    original    writing    inscribed    by 
Truth  in  place  only  of  the  brief  shorthand  transcript  into  which 
it  is  translated. 

Permit  me  again  to  impress  upon  the  student,  the  supreme 
importance  of  even  a  minute  amount  of  knowledge  and  its 
application  which  is  secured  by  an  earnest,  patient,  and  thoughtful 
exercise  of  his  own  mind  as  surpassing,  and  indeed  surpassing 
beyond  calculable  measure,  the  completest  accretion  of  learning 
which  is  mainly  of  a  remembered  form.  Each  life  should  be  an 
independent  and  original  life  in  the  construction  of  character  and 
mind;  each  faculty  trained  by  strenuous  self-effort  which  mere 
recollective  habit  simply  blunts;  each  result  only  accepted  when 
grasped  and  confirmed  by  arduous  personal  mental  toil,  so  that 
memory  may  be  relegated,  in  the  scheme  of  Professional  education, 

*  Wliewell :  Of  a  Liberal  Education  :  Section  V. 
Whewell :  Thoughts  on  the  Study  of  Mathematics. 
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to  its  natural  office  of  a  storehouse  of  facts  which  self-disciplined 
power  has  acquired  and  tested  as  a  portion  of  the  intellectual 
structure  itself. 

Be  assured  therefore  that  you  have  not  comprehended  your 
formulae  and  your  equations  until  you  have  proved  able  to 
translate  them  into  the  intellectual  conceptions  which  they 
pictorially  represent,  and  unless  you  perceive,  not  simply  the 
mathematical  connexion  between  the  several  portions  of  your 
symbolic  train  of  reasoning  but  are  capable  also  of  deciphering 
and  realising  a  rigid  and  necessary  consistency  and  reasoned 
sequence  between  the  mental  notions  which  are  involved.  The 
natural  relationship  of  the  actual  facts  must  be  recognised  ;  not 
merely  the  formal  congruence  of  the  pictured  signs. 

Bear  also  in  mind  the  truth  that  no  one  can  be  competently 
possessed  of  the  import  of  a  ])roposition  until  he  has  acquired  the 
power  of  exj)ressing  it  intelligently  and  securely  in  his  own 
words.  It  is  a  mark  of  imperfect  training  and  unprogressive 
education, — a  sign  indeed  of  mental  retrogression  or  impotence, — 
when  we  continually  find  in  our  examinations  and  elsewhere  that 
a  Professional  proposition  is  simply  repeated  by  each  student  in 
the  language  in  which  it  was  enunciated  by  his  tutor.  In  such 
unhappily  frequent  instances,  the  student  merely  proclaims 
himself  to  be, — not  an  organic  bundle  of  disciplined  and  alert 
faculties,  but, — sim])ly  a  common  repository  of  information  in 
which  his  individuality  possesses  no  part  or  lot  by  thoughtful 
toil.  The  future  of  a  student  is  essentially  poised  upon  this 
pivot  :  honour  and  success  await  the  one  whose  progress  signifies 
the  exercise  of  faculty  :  failure  is  predicted  by  a  mechanical 
dependence  upon  the  energies  of  others. 

I  add  a  word  upon  the  supreme  value,  as  an  index  of  future 
worth,  of  that  self-reliance  in  the  student  which  is  cultivated  by  his 
sole  individual  search  after  sources  and  facts  of  knowledge  instead 
of  ignoble  and  supine  contentment  with  prescribed  courses  of 
study  and  indicated  books.  The  great  Lessing  has  inspired 
us  by  the  saying, — and  all  experience  and  I'etlection  emphasise 
its  force, — that  if  the  Almighty  offered  him  in  one  hand  the 
Truth  already  acquired,  and,  in  the  other,  the  strenuous  search 
after  Truth,  he  should  humbly  but  unhesitatingly  prefer  the  toil 
of  search  rather  than  that  degrading  abnegation  of  faculty 
which  he  possessed  in  trust  for  ardent  and  self-denying 
cultivation. 

The  plastic  period  of  youth  alone  furnishes  the  facile  occasion 
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for  gradually  moulding  those  indurated  Habits  (laborious  of  later 
acquisition)  which  will  enrich  and  invigorate  all  after-life. 

Gentlemen- Students,  I  have  delineated  a  lofty  Ideal;  but 
Ideals  form  the  stimulus  and  reward  of  life ;  and  so,  with  a 
cheerful  word  of  hope  to  you,  I  finish  my  exhortations. 

VIII. — Conclusion. 

It  is  now  my  duty  and  privilege, — compounded,  as  all  final 
duties  are,  of  pleasant  and  mournful  feeling, — the  sadness  of 
retrospect  and  the  hopefulness  of  visioii  that  scans  the  future, — 
to  utter  a  few  closing  sentences  of  personal  import.  For  although 
some  months  of  happy  ministry  in  office  still  stretch  before  me, 
my  Address  this  evening  is  valedictory  in  its  tone.  The 
recollections  of  the  year  are  deeply  permeated  with  an  abiding- 
sense  of  the  courtesy  and  goodwill  which  I  have  experienced 
from  the  Members, — I  gratefully  extend  this  expression  to  each 
individual  Member.  Your  kindly  interpretation  of  my  motives 
has  constantly  atoned  for  my  defects  of  personal  service ;  and  as 
I  survey  the  past,  and  perceive  the  frequent  occasions  on  which, 
with  wider  knowledge  and  more  sustained  sympathy,  I  could  more 
adequately  have  fulfilled  my  duties,  the  regret  which  I  naturally 
feel  is  largely  lost,  except  as  a  stimulus  to  the  future,  in  the 
memory  of  invariable  help  and  generous  encouragement.  And 
intimately  interweaved  with  this  experience  is  the  impressive  sense 
I  have  gained  of  the  distinguished  mission  of  the  Institute  and  its 
prompt  response  to  its  minutest  obligations ;  no  sign  of  decrepitude 
impairs  our  hopes;  the  omens  are  clearly  predictive  of  enlarged 
and  diff"usive  power;  and,  with  wise,  deliberate,  and  mature 
adaptation  as  its  sphere  expands,  the  pride  in  its  history  which 
animates  its  existing  Members  will  suffer  no  diminution  of 
intensity  or  amplitude  in  the  minds  of  our  successors  upon  whom 
its  fortunes  will  honourably  rest. 


APPENDIX. 


The  Title  or  Actuary. 

I.  I  have  consulted  the  chief  authority  in  antiquity  for  the 
meaning  of  the  Term, — C.  Suetonius  Tranquillus, — and  in  his 
work  entitled  "  De  Vita  Csesarum^':  Liber  I:  Divus  lulius: 
>§  55,  the  following  passage  occurs  :  "  Pro  Quinto  Metello  (id  est, 
''  oratio)   non    immerito  Augustus   existimat  magis    ab    actuaris 
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''  exceptam  male  subsequentibus  verba  dicentis  quam  ab  ipso 
"  editam."  Here  it  would  appear^  from  tbe  expression  "  male 
subsequentibus  '\  that  the  Actuarius  was  simply  a  shorthand 
writer;  but  from  a  wider  examination  I  am  inclined  to  think  that 
this  is  possibly  too  restricted  an  interpretation^  and  to  conjecture 
that  the  reference  rather  describes  one  only  of  the  functions 
which  he  at  times  exercised. 

In  the  absence  of  New^spapers  in  the  ancient  world,  it  was 
ditficult  to  adequately  acquaint  the  citizens  with  important 
knowledge,  such,  for  example,  as  the  decrees  of  the  Senate. 
These  decrees,  it  is  true,  were  committed  to  writing  under  the 
direction  of  certain  Senators,  and  deposited  as  State  archives  in 
the  iErarium  or  Treasury;  but  without  public  promulgation. 
Accordingly  in  the  First  Consulship  of  Julius  Csesar,  b.c.  59,  an 
edict  was  issued  that  Senatorial  decisions  and  other  official 
and  civic  information  should  be  exhibited  for  the  guidance  of  the 
people.  These  public  chronicles  of  official  proceedings  and  social 
events  were  generically  termed  "Acta."  The  Acta  diurna;  Acta 
publica ;  Acta  urbana,  contained  a  record  of  the  births, 
marriages,  divorces,  and  deaths ;  accounts  of  money  transactions 
between  the  Treasury  and  the  Provinces  ;  reports  of  the  edicts  of 
magistrates ;  and  extracts  from  the  Acta  Senatiis. 

But  these  several  Acta  were  not  the  same  as  the  Acta  Senatiis 
from  which,  as  I  have  stated,  extracts  were  incorporated.  Now  it  is 
clear  that  the  Actuarius  was  a  clerk  or  subordinate  officer,  who, 
in  pursuance  of  the  edict  of  Cfesar,  attended  the  sittings  of  the 
Senate ;  and  to  him  was  committed  the  duty  of  compiling  their 
Acta,  under  the  superintendence  of  a  superior  official,  from  notes 
taken  "inter  loquendiim."'  The  Actuarius  accordingly  made 
notes  of  the  proceedings  in  the  Senate,  and  subsequently  compiled 
the  Acta  or  records  for  publication.  His  designation  is  sometimes 
stated  to  be  "  Actarius  ",  which  more  closely  identifies  his  functions 
with  the  preparation  of  the  Acta.  An  Actuarius  also  compiled  the 
Acta  of  a  more  general  character  which  I  have  described,  and  it  is 
stated  that  he  was  assisted  by  the  Xotarii  or  reporters  who  took 
down  in  shorthand  the  proceedings  in  the  legal  courts  and 
elsewhere.  For  a  system  of  shorthand  or  tachygraphy  had 
been  introduced  mto  Rome  during  the  last  century  of  her 
freedom,  and  its  origin  is  variously  attributed  to  Cicero,  to 
Moecenas,  and  to  Ennius.  Another  class  of  officials,  whose  name 
I  have  already  mentioned,  was  especially  termed  the  "Notarius", 
who  (as  the  etymology  "Nota",  or  mark,  suggests)  was  essentially  a 
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shorthand  wi'iter:  these  persons  were  generally  slaves  or  libertini; 
and  wealthy  Romans  frequently  eni])loyed  them  in  their  personal 
service  for  the  purpose,  inter  alia,  of  copying  for  private  use  the 
contents  of  the  published  Acta.  At  a  later  stage,  the  Notarii 
attended  the  Emperors  as  private  secretaries,  and  the  class 
then  naturally  became  constituted  of  persons  of  distinction.  It 
was  inevitable  that  the  titles  of  Actuarius  and  Notarius  should 
continually  be  regarded  as  synonymous  terms  ;  and  after  much 
patient  enquiry,  I  venture  to  conclude  (i)  that  the  various  Acta 
were  compiled  for  public  use  by  the  Actuarius ;  that  in  the 
preparation  of  this  work  he  collected  the  social  events  from  the 
official  Registers ;  the  decisions  of  the  Magistrates  from  the 
shorthand  reports  of  the  Notarii  who  attended  the  Courts  ;  but 
that  the  Acta  Senatus  were  compiled  by  him  from  notes  of  its 
proceedings  which  he  himself,  and  he  alone,  had  taken  in  short- 
hand ;  and  (ii)  that  ultimately  the  terms  Actuarius  and  Notarius 
became  frequently  interchangeable  in  colloquial  usage,  based  on 
the  fact  that  tachygraphy  was  connected  with  each  profession,  not- 
withstanding the  distinctive  circumstance  that  shorthand  reporting 
formed  the  exclusive  province  of  the  one,  but  was  associated  with 
the  higher  function  in  the  other  of  official  compilation. 

II. — Passing  to  more  modern  times,  we  find  that  the  Registrar 
of  the  Lower  House  of  Convocation  is  still  styled  the  Actuary.  I 
have  failed  to  obtain  much  detailed  information  upon  this  stage  of 
the  history  of  the  name.  In  1667,  Chamberlayne  refers  to  the 
Actuary  as  taking  down  the  decisions  of  Judges  in  the  Court  of 
Arches;  in  1702,  Bishop  Gibson  mentions  that  he  was  an  officer 
of  the  Archbishop,  and  cites  the  following  passage  from  the  fees 
established  by  Archbishop  AVhitgift  (1583-1603),  for  the  Vicar- 
GeneraPs  office: — "Feoda  Actuario  Domus  Inferioris  Convocationis 
solvenda"  ;  while,  in  1717,  the  term  is  defined  by  Blount  as  the 
title  of  the  scribe  who  registered  the  xlcts  of  Convocation. 

It  seems  to  me  reasonable  to  suppose  that  the  name  was 
adopted  as  appropriate  to  the  compilation  of  the  Acts  or  Proceedings 
of  an  important  Ecclesiastical  Body  in  analogy  with  its  relation  to 
the  Acta  of  the  Roman  Senate. 

It  is  probable  that  the  Actuary  of  the  old  Amicable  Life  Office 
was  termed  synonymously  the  Registrar  on  the  basis  of  this 
ecclesiastical  precedent. 

III. — I  have  been  able  to  trace  the  history  of  the  title 
in  Acts  of  Parliament  through  the  courtesy  and  kindness  of 
Mr.  E.  W.  Brabrook: 
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1.  In  the  Friendly  Societies'  Act  of  1819  (59  Geo.  Ill, 
c.  128)  it  was  enacted  that  a  Justice  should  not 
coutinn  any  Tables  of  Payments  or  Benefits  or  any 
Rules  dependent  upon  their  calculation  unless  they 
were  approved  by  two  persons,  at  the  least,  who 
were  known  to  be  professional  Actuaries  or  persons 
skilled  in  calculation;  and  that  a  Society  should 
not  be  dissolved  unless  a  Certificate  had  been 
obtained  from  two  or  more  professional  Actuaries 
or  persons  skilled  in  calculation. 

ii.  The  first  mention  of  the  Actuary  in  connexion 
with  Sanngs'  Banks  occurs  in  the  Savings  Banks' 
Act  of  1824  (5  Geo.  IV,  c.  62)  where  the 
Certificate  of  transfer  of  deposits  from  one  Sa\'ings' 
Bank  to  another  must  be  furnished  by  two  or 
three  Trustees  and  Managers  attested  by  the 
Secretary  or  Actuary  of  the  Savings'  Bank  in 
question  :  the  annual  Statement  also  was  to  be 
countersigned  by  the  Secretary  or  Actuary  of  the 
Bank. 

iii.  This  Act  was  repealed  in  1828  by  the  Act 
9  Geo.  IV,  c.  92,  which  how^ever  re-enacted  the 
provisions  relating  to  the  Actuary's  attestation  of 
transfers,  and  his  counter-signature  to  the  Annual 
Accounts. 

iv.  The  Friendly  Societies'  Act  of  1819  was  repealed  in 
1829  by  the  Act  of  10  Geo.  IV.,  c.  56,  and  the 
provisions  referring  to  professional  Actuaries  were 
not  re-enacted.  Moreover  there  is  no  reference  to 
Actuaries  in  the  provisions  relating  to  the  Tables 
of  Contributions  and  Allowances. 

v.  The  Loan  Societies' Act  of  1840  (3  &  4  Vict.,  c.llO),— 
which  is  still  in  existence, — provided  that  a 
Barrister  should  not  certify  the  Rules  of  a  Society 
(where  the  Society  adopted  a  scheme  diftering  from 
that  contained  in  the  Schedule  to  the  Act)  unless 
a  Certificate  had  been  obtained  from  the  Actuary 
to  the  National  Debt  Office. 

vi.  In  the  Savings  Banks'  Act  of  1844  (7  ic  8  Vict., 
c.  83)  proA-ision  was  made  for  the  punishment  of 
an  Actuaiy  or  other  Officer  who,  receiving  deposits, 
failed  to  hand  them  to  the  Manasjers. 
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vii.  The  Friendly  Societies'  Act  of  1846  (9  &  10  Vict., 
c.  27)  required  that  the  Registrar  shoukl  not  certify 
the  Rules  of  a  Society  unless  it  adopted  Tables 
certified  by  the  Actuary  to  the  Commissioners  for 
the  Reduction  of  the  National  Debt,  or  by  some 
person  who  had  been  connected  as  Actuary  for  at 
least  5  years  with  a  Life  Insurance  Company  in 
London,  Edinburgh,  or  Dublin. 

viii.  This  Act  was  repealed  by  the  Friendly  Societies' 
Act  of  1850  (13  &  14  Yict.,  c.  'llo),  but 
a  similar  provision  to  the  preceding  was  inserted 
applicable  to  a  class  of  Societies  to  be  termed 
"  Certified  Friendly  Societies  "  ;  and  in  the 
Schedule  a  form  nf  Actuarial  Certificate  was 
prescribed. 

i\.  By  the  Friendly  Societies'  Act  of  1855  (18  &  19 
Yict.,  c.  63)  all  previous  Acts  were  repealed, 
and  the  requisition  of  an  Actuarial  Certificate  was 
restricted  to  the  case  of  a  Society  which  only 
assured  to  its  members  a  certain  Annuity  or 
Superannuation,  immediate  or  deferred.  The 
definition  of  Actuary  was  amended,  and  there 
was  substituted  for  the  qualification  of  having 
been  at  least  5  years  connected  as  Actuary  with  an 
Assurance  Company  that  of  being  the  Actuary  of 
some  Life  Office  and  of  having  exercised  the 
profession  of  Actuary  for  at  least  5  years. 

X.  The  Friendly  Societies'  Act  of  1858  (21  &  22 
Vict.,  c.  101)  provided  that  Societies  desirous  of 
dissolving  should  be  enabled  to  refer  the  appro- 
priation or  division  of  their  funds  to  an  Actuary 
as  there  defined. 

xi.  This  Act  was  repealed  by  the  Friendly  Societies' 
Act  of  1860  (23  &  24  Vict.,  c.  58). 

xii.  By  the  Savings  Banks'  Act  of  1863  (26  &  27 
Vict.,  c.  87)  the  previous  Savings  Banks'  Acts 
were  repealed,  but  clauses  were  re-enacted  relating 
to  the  Actuary's  punishment  if  omitting  to  pay 
over  deposits ;  his  counter-signature  of  the  Annual 
Returns ;  and  his  signature  to  Certificates  of  the 
transfer  of  funds.     This  Act  is  still  in  force. 
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This  series  of  Acts^  besides  revealing  the  insecure  stability  of 
our  Legislative  measures,  is  unhappily  defective  in  assisting  us 
to  the  conception  entertained  in  the  earlier  stage  of  the 
definition  of  an  Actuary.  The  mischievous  conjunction  "or" 
contained  in  the  Act  of  1819, — so  fertile,  in  its  loose  employment, 
of  misunderstanding  and  misinterpretation, — totally  obscures  the 
subject,  for  we  are  unable  to  ascertain  with  certainty  whether  the 
"or"  indicated  that  the  mention  of  "persons  skilled  in 
calculation '"'  was  intended  as  a  mere  synonym  or  alternative 
definition  of  the  Actuary,  or  whether  it  simply  placed  together, 
as  equally  authoritative,  two  diff"erent  qualified  Referees. 


Mortality  Experience  of  Assured  Lires  and  Annuitants  in  France. 
By  G.  F.  Hardy,  F.I. A.,  Actuary  of  tJie  Enylish  and  Scottish 
Law  Life  Assurance  Association. 

[Read  before  the  Institute,  29  March  1897.] 

J.  HE  ])ublication  of  the  tables  of  mortality  based  upon  the 
experience,  collected  by  the  Committee  representing  the  four 
principal  insurance  companies  of  France,  puts  us  in  possession  of 
an  extensive  and  valuable  body  of  statistics  bearing  upon  the 
mortality  of  assured  lives  and  annuitants  in  that  country,  and  at 
the  same  time  places  the  Actuarial  profession  under  a  considerable 
obligation  to  the  Committee  of  French  Actuaries  to  whom  we  are 
indebted  for  the  collection  and  publication  of  the  data  and  the 
resulting  monetary  tables.  As  in  this  country,  the  life  assurance 
companies  on  the  Continent  had  for  a  long  time,  necessarily,  to 
depend  upon  statistics  of  mortality  based  upon  observations  of  the 
population  generally,  which,  whatever  the  skill  with  which  they  were 
prepared,  were  not  only  affected  by  the  uncertainty  attaching  to  all 
such  statistics,  but  were  not  in  any  case  specially  suited  to  represent 
the  probable  mortality,  either  of  assured  lives  or  annuitants.  The 
earliest  of  these  tables,  to  which  any  value  could  be  attached, 
are  those  of  Deparcieux  and  Duvillard,  corresponding  in  point 
of  date,  approximately,  to  the  Northampton  and  Carlisle  Tables 
in  England,  and  it  was  not  until  1860  that  the  three  companies^  the 
Compagnie  d' Assurances  Generales,Uniou ^  and  Nationale, published 
their  annuity  experience,  nor  until  1874  that  the  first  of  these 
companies  published  a  table  representing  the  mortality  experience 
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of  their  assurants.  These  latter  tables,  however,  were  based  upon 
a  relatively  small  number  of  facts,  and  in  November  1876,  a 
committee  of  six  (subsequently  reduced  to  four)  French  Companies 
determined  to  construct  a  mortality  table  representing  their  joint 
annuity  experience,  and  that  of  a  seventh  company,  "le  Monde", 
this  work  being  entrusted  to  the  Actuaries  of  the  six  companies 
under  the  presidency  of  M.  de  Kertanguy,  Actuary  to  the  "  Generale/ ' 
Eleven  years  later,  the  same  committee  decided  upon  the  con- 
struction of  a  second  table,  based  upon  the  experience  of  assured 
lives.  The  data  in  the  case  of  the  annuitants  extended  in  its  final 
form,  from  1819  down  to  the  close  of  the  year  1889,  and  in  the 
case  of  the  assurants,  from  1819  to  1887.  The  general  results  of 
the  experience  for  both  annuitants  and  assured  lives,  were 
published  at  the  time  of  the  Great  Exhibition  of  1889,  together 
with  an  adjustment  of  the  mortality  tables  by  Woolhouse's 
formula.  This  adjustment  was  subsequently  replaced  by  an 
elaborate  graduation  by  Mr.  Makeham's  formula,  upon  which 
all  the  subsequent  monetary  tables  have  been  based. 

Extent  of  the  Data. 

The  extent  of  the  data,  both  as  to  annuitants  and  assured  lives, 
is  very  considerable,  as  will  be  seen  from  the  following  figures: 


Taljlc 

Lives 

Years 
of  Life 

Deaths 

1 

!     Annuitants,  Male 

„            Female  ... 
Assurants,  Male 
1             „          Female 

! 

]    67,247-^ 
1  229,143  f 

244,292 

391,617 

1,408,398 

382,258 

16,410 

20,506 

18,926 

3,691 

In  respect  to  the  assured  lives,  therefore,  the  experience  is 
rather  more  extensive  than  that  of  the  Institute,  while  the  annuity 
experience  is  somewhat  larger  than  that  of  the  Government 
Annuity  Experience  in  this  country,  published  in  1884. 


Mode  of  Collection. 

Without  discussing  all  the  details  of  the  methods  employed  in 
the  collection  and  tabulation  of  the  experience,  it  will  be  useful 
to  indicate  generally  the  lines  followed,  which  were  practically 
identical  in  respect  of  both  tables.  A  separate  tabulation  was 
made  in  both  cases  for  male  and  female  lives,  and  in  the  case  of 
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assured  lives  for  the  various  classes  of  assurances  most  usually 
granted  by  the  French  Companies,  although  the  figures  for 
these  special  groups  have  not  yet  been  separately  published. 
In  both  cases  the  experience  has  been  based  upon  lives,  and  not 
policies. 

In  computing  the  ages  of  the  exposed  to  risk,  it  was  assumed 
that  all  persons  born  betsveen  1  July  in  any  year  and  the 
following  30  June,  were  born  on  the  intervening  1  January, 
and  that,  similarly,  all  lives  entering  under  observation 
between  1  July  and  the  following  30  June  entered  on  the 
intervening  1  January.  This  latter  assumption,  however,  appears 
to  have  been  modified  in  the  case  of  entrants,  between  the  1  July 
and  31  December,  who  were  assumed  to  be  at  risk  for  a  quarter 
of  a  year  in  the  calendar  year  of  entry.  This  coui'se  would  seem 
to  be  inconsistent  with  the  original  assumption,  and  to  have  the 
efl^ect  of  over-estimating  the  exposed  to  risk  throughout  the 
table,  by  approximately  one-eighth  of  the  entrants  at  each  age, 
thus  somewhat  under-estimating  the  average  rate  of  mortality  at 
the  insuring  ages. 

In  each  case  the  data  was  arranged  in  a  form  permitting  of 
the  calculation  of  "  select '"  tables  for  each  age  at  entry.  The 
tables  at  present  published,  however,  consist  simply  of  the 
aggregate  mortality  tables  for  all  ages  at  entry  combined,  being 
similar  in  this  respect  to  the  H^^  and  H^  Tables. 

Although  the  exposed  to  risk  and  deaths  are  shown  separately 
for  males  and  females,  the  graduated  tables  upon  which  the 
monetary  results  are  based  refer  only  to  both  sexes  in  combination. 

"With  respect  to  the  assured  lives,  in  which  females  represent 
about  one-fifth  of  the  whole  experience,  this  step  is  perhaps  less 
open  to  objection  than  in  the  case  of  the  annuitants.  Assuming 
that  it  is  usual  to  assure  female  lives  on  precisely  the  same  terms 
as  male  lives,  and  that  the  proportion  of  the  former  to  the 
latter  among  new  entrants  is,  on  the  whole,  fairly  constant,  it 
may  be  argued  with  much  plausibility  that  the  proper  table  to 
employ  for  the  calculation  of  premiums  or  reserves  is  one 
based  upon  the  experience  of  both  sexes.  The  principal  objection, 
I  apprehend,  that  can  be  urged  against  this  proposition  is  that, 
owing  to  the  difi'ering  incidence  of  the  mortality  at  the  various 
periods  of  life  among  female  as  compared  with  male  lives,  the 
eff"ect  of  such  a  step  would  probably  be  to  lower  somewhat  both 
the  net  annual  premiums  and  the  reserves,  and  that  therefore  it 
is  an  error  on  tliL-  safe  side  tn  exclude  the  female  lives  from  the 
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experience  and  to  base  all  calculations  upon  the  male  mortality 
table  only. 

Whatever  may  be  said,  however,  as  to  the  utility  of  an  H^^ 
table  in  relation  to  assured  lives,  among  whom  it  is  common, 
although  not  universal,  to  treat  the  sexes  upon  the  same  terms, 
there  can  be  no  doubt,  I  think,  as  to  the  desirability  of 
distinguishing  between  the  sexes  in  the  case  of  annuitants,  among 
whom  the  factor  of  sex  appears  so  powerfully  to  influence  the 
mortality. 

"With  the  view  of  testing  how  far  the  final  tables,  which 
represent  fairly  the  aggregate  mortality  of  the  two  sexes,  depart 
from  the  original  facts  when  the  sexes  are  treated  separately, 
I  have  computed  the  expected  deaths  of  both  males  and  females  at 
various  ages  amongst  the  annuitants  and  assured  lives,  respectively, 
the  figures  being  given  in  Tables  5  and  6.  From  these  it  will  be 
seen  that  while  the  deaths  among  the  male  annuitants  exceeded  the 
expected  number  by  about  15  per-cent,  those  among  the  female 
annuitants  fell  short  by  nearly  10  pei'-cent,  and  that,  therefore, 
annuities  granted  upon  the  lives  of  females,  upon  the  basis  of  the 
mixed  table,  must  result,  in  the  long  run,  in  considerable  loss  to 
the  companies;  leaving  out  of  account,  of  course,  any  counter- 
vailing profit  from  interest. 

Method  of  Graduation. 

As  already  stated,  both  tables  were  ultimately  graduated  upon 
the  basis  of  Mr.  Makeham's  formula.  The  constants  were 
determined  in  each  case  by  a  very  elaborate  process.  In  the  first 
instance,  approximate  values  of  the  constants  were  obtained  by 
the  so-called  "aggregate^'  method  described  in  the  paper  by 
Mr.  King  and  myself  in  vol.  xxii,  J.I. A.  Corrections  to  these 
constants  were  then  obtained  by  the  method  of  '"least  squares^', 
an  equation  of  condition  being  formed  at  each  age  between  the 
observed  and  adjusted  value  of  Logyj.^  and  the  corrections  to  the 
three  constants  in  the  formula.  Thus,  starting  from  the  initial 
equation  log  7;.,.  =  a  +  ySc-'",  we  have  \o^px=aQ  +  /SqCo"^'  +  Sao  +  Co''B/3o 
+  /3oXCq^'~^8cq,  where  jo.^  is  the  observed  value  of  the  probability  of 
surviving  a  year  at  age  x,  Uo,  (3o,  &c.,  are  the  first  approximations 
to  the  value  of  the  three  Makeham  constants  and  Saqj  &c.,  the 
corrections  to  such  first  approximations,  to  be  obtained  by  the 
method  of  least  squares. 

These  equations  were  weighted  in  proportion  to  the  square 
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root  of  the  "  number  of  observatious  ''  at  the  given  age.  It  is 
not  clear  whether  by  the  '•'number  of  observations"  is  meant  the 
nuTuber  of  lives  exposed  to  risk,  or  the  number  of  observed  deaths. 
The  latter  would,  of  course,  be  the  more  correct  proceeding,  as  it 
has  been  variously  shown  that  the  mean  error  m  the  value  of  (jj,- 
and  hence,  generally,  in    the    value    of  log  p   in   any   series   of 


observations  is  nearly  proportionate  to wlu're  n  is  tl 


le  niunucr 


bL 


of  exposures,  and  nq  the  adjusted  or  expected  deaths,  which,  for 
this  purpose,  may  be  taken  as  equal  to  the  observed  deaths. 

Improved  values  of  the  constants  having  been  thus  obtained, 
the  process  was  again  repeated,  and  the  finally  adopted  values 
were  brought  out  as  under,  using  the  customary  symbols  for  the 
constants. 


Constant  ■     Annuitants 

Assured 
Lives 

Constant 

Annuitants 

Assured 
Lives          1 

e 1-1001136 

ff  .  .  .        0-9993868 
«...         0-9944272 

1-0916817 

0-9984400 
0-9949930 

Log  c  . .  . 
Logg... 
Log  «... 

-0414376 
-•0002664 
-•0024270 

-0380960 
-•0006780 
-  -0021800 

It  will  be  seen  that  the  value  of  log  c  is  somewhat  below  the 
average  value  found  for  this  quantity,  in  the  case  of  the  Assured 
Lives  table,  and  somewhat  above  that  value  in  the  case  of  the 
Annuitants. 

It  is  to  be  remarked  that  Makeham"s  furinula  was  not  applied 
below  age  25  in  either  table,  and  that,  up  to  that  age,  the  two 
tables  were  made  identical,  on  the  ground  that  on  the  one  hand 
the  observations  of  annuitants  at  these  ages  were  very  few  in 
number,  and  on  the  other  hand  that  the  lives  assured  at  these 
ages  relating  principally  to  contingent  and  deferred  assurances, 
might  be  considered  to  be  of  the  same  class  as  annuitants. 

Below  age  25  the  adjusted  rates  of  mortahty  were  obtained  on 
the  assumption  that  qj,.  could  be  represented  for  this  portion  of 
the  table  as  an  algebraical  function  of  the  sixth  degree, 

<^x  =  "^0  +  »?  i''<-'  +  i'Wi^'  +  niiO.^  +  '^-i''*''  +  fn^ij^  +  maCi  ^ . 

Seven  equations  were  then  obtained  to  determine  the  seven 
constants  by  equating  the  above  expression  to  the  values  q^e,  925  > 
{qo  +  qi),  (?2+  .  •  •  +q7),  {q8+  ■  ■  ■  +qv^,  (?i3+  •  •  +?is),  and 
(919+  .  .  .  +^24)- 
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In  determining  the  constants,  the  original  facts  for  ages 
23  to  70  only  in  the  case  of  assurants,  and  from  40  to  89 
only  in  the  case  of  annuitants,  were  used.  It  is  not  quite  clear 
why  the  data  beyond  age  70  should  not  have  been  utilized  in 
determining  the  constants  for  the  "  Assured  Lives  ^'  table ;  as 
a  matter  of  fact,  however,  the  graduated  table  represents  the 
observed  rates  of  mortality  above  age  70  fairly  Avell,  the 
adjusted  number  of  deaths  being  1,215,  as  against  1,200  observed. 
At  ages  over  82,  it  is  true  these  numbers  become  102  and  80 
respectively,  but  such  a  deviation  at  these  ages  in  a  table 
relating  to  Assured  Lives,  cannot  be  considered  as  of  moment. 
Of  greater  consequence,  perhaps,  is  the  fact  that,  at  ages  over  89, 
the  data  for  whicli  were  neglected  in  determining  the  constants 
for  the  annuity  table,  the  adjusted  deaths  were  1,101  to  899 
observed,  a  feature,  no  doubt,  due  to  the  unusually  large  value 
of  the  constant  c  used  in  the  formula. 

It  may  be  as  well  here  to  refer  to  the  use  of  the  method 
of  "least  squares"  in  this  connection.  The  method  is,  of  course, 
not  so  strictly  applicable  to  the  construction  of  a  mortality  table 
as  in  the  determination  of  physical  constants,  as  the  positive 
and  negative  deviations  from  the  mean  results  are  not  equal 
in  amount,  nor  equally  probable.  The  assumption,  however, 
that  they  are  so,  is  a  very  convenient  one,  and  sufficiently  near 
the  truth  to  justify  its  employment  in  practice. 

In  the  use  of  the  method,  it  is  clear  that  two  alternative 
assumptions  may  be  made  which  lead  to  different  modes  of 
])rocedure. 

In  the  first  place,  we  may  assume  that  the  mortality  during 
adult  life,  among  a  group  of  persons  similarly  constituted  to 
those  under  observation,  but  so  numerous  as  to  jiractically 
eliminate  accidental  irregularities,  would  strictly  follow  Makeham^s 
law.  Upon  this  assumption,  the  differences  between  the  observed 
rates  of  mortality  and  those  given  by  the  formula,  are  merely 
accidental  differences,  due  to  the  limited  number  of  facts  observed 
at  individual  ages,  and  the  constants  should  be  so  determined 
as  to  make  the  sum  of  the  squares  of  these  deviations  a  minimum, 
the  equations  of  condition  at  each  age  being  multiplied  by  the 
square  root  of  the  number  of  deaths,  so  as  to  make  the  probability 
of  a  deviation  of  given  amount  in  such  a  function  as  log-jWa;  equally 
likely  at  all  ages. 

Secondly,  it  may,  in  the  alternative,  be  assumed  that  the 
true  law  of  mortality  only  approximately  follows  that  given  by 
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Mr.  Makeham's  formula.  The  deviations  are  then  of  two  kinds; 
on  the  one  hand  the  usual  accidental  irregularities,  and  on  the 
other  real  divergencies  between  the  law  of  the  series  when 
divested  of  these  irregularities  and  the  law  represented  by  the 
formula.  From  this  point  of  view,  the  true  law  of  the  series 
should  be  approximately  ascertained  by  removing  the  accidental 
irregularities  by  some  suitable  method  of  graduation,  and  such 
constants  should  be  adopted  for  the  formula  as  will  make  the 
monetary  values  (for  example,  the  annuities)  based  thereon 
correspond  as  nearly  as  possible  to  those  deduced  from  the 
preliminary  graduation,  special  weight  being  given  to  those  ages 
at  which  such  corres])ondence  is  of  greatest  importance  in 
practice. 

With  respect  to  the  use  of  Mr.  Makeham's  formula  at  all  for 
purposes  of  graduation,  it  has  to  be  borne  in  mind  that  the  object 
of  an  adjusted  mortality  table  cannot,  strictly  speaking,  be  to 
exhibit  the  results  of  any  past  experience.  These  are  already 
given  in  the  unadjusted  table,  and,  of  course,  are  not  capable  of 
alteration.  The  object  in  general  of  graduation  is  to  produce  a 
table  which  it  is  believed  will  be  a}jplicable  to  a  similar  body  of 
lives  in  the  future.  As  it  is  quite  impossible  that  any  two  bodies 
of  assured  lives  or  annuitants  can  precisely  resemble  one  another, 
when  separated  by  at  least  a  generation  in  point  of  time, 
and  subject  to  all  the  changes  of  circumstance  and  condition 
involved,  it  is  clearly  out  of  the  question  to  expect  that  the 
rates  of  mortality  observed  in  the  past  \vill  be  reproduced  with 
precision  in  the  future,  and  it  is,  therefore,  sufficient,  for  all 
practical  purposes,  if  the  adjusted  table,  upon  which  futuic 
results  are  to  be  estimated,  accords,  within  a  reasonable  degree 
of  appro.ximation,  with  the  original  unadjusted  results,  more 
especially  if  no  important  systematic  error  can  be  pointed  out  ui 
the  formula.  The  applicability,  therefore,  of  Mr.  Makeham's 
formula  can  only  be  determined  by  trial  in  each  individual  case, 
and  where  it  is  found,  as  is  the  case,  for  example,  in  the  H'^^  Table, 
that  the  monetary  results  based  thereon  are  practically  identical 
with  those  obtained  by  other  methods  of  adjustment  involving  no 
assumption  as  to  a  law  of  mortality,  there  need  be  no  hesitation 
in  emploWng  the  formula  in  question,  having  regard  to  the 
immense  advantage  it  affords,  in  many  directions,  in  calculation 
of  life  contingencies. 

In  the  tables  we  are  now  considering,  the  mortality  ut  the 
assured  lives  (both  sexes)  is  very  well  represented  by  the  formula, 
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the  differences  between  the  actual  and  adjusted  number  of  deaths, 
as  shown  in  Table  5,  not  being  greater  than  should  be 
expected,  and  showing  no  tendency  to  a  systematic  departure  of 
the  graduated  table  from  the  original  facts.  In  the  Annuity 
Table,  how^ever,  the  agreement  is  not  so  satisfactory,  as  is,  in 
fact,  pointed  out  by  its  authors.  It  will  be  seen  that  from  age 
25  to  54  the  actual  deaths  are  largely  in  excess,  while  from 
55-69  they  are  more  than  6  per-cent  below  the  adjusted 
numbers,  being  again  in  excess  during  the  following  15  years  of 
age,  and  about  8  per-cent  below  (on  nearly  4,000  deaths)  after 
age  85.  The  reasons  for  this  want  of  agreement,  w4iich  is,  to  a 
considerable  extent,  noticeable  in  other  attempts  to  adjust  the 
rates  of  mortality  of  annuitants  by  Makeham's  formula,  are,  in 
the  first  place,  that  the  mortality  is  disturbed  for  so  large  a 
portion  of  the  table  by  new  entrants,  and,  in  the  second  place, 
that  the  male  annuitants,  in  particular,  under  observation  at  the 
younger  ages,  are,  on  the  whole,  very  inferior,  in  point  of  vitality, 
to  assured  lives  of  the  same  age,  as  may  be  at  once  seen 
by  comparing  the  rates  of  mortality  of  male  annuitants  and 
assurants  in  Table  7. 

Without  stopping  to  consider  particularly  the  cause  of  this 
phenomenon  (the  effect  of  which  upon  the  character  of  the 
mortality  table  may,  however,  be  fairly  represented  by  employing 
Mr.  ]\Iakehaui's  further  development  of  Gompertz's  formula) 
the  question  arises  as  to  how  far  such  a  feature  should  be 
retained  in  a  graduated  mortality  table  intended  to  be  used  as  a 
basis  for  the  grant  of  annuities.  The  method  employed  by  the 
French  Actuaries  in  determining  the  constants  for  the  annuitants' 
mortality  table,  in  which  the  rate  of  mortality  at  age  25  was 
made  identical  with  that  for  the  same  age  in  the  table  of  assured 
lives,  and  the  very  limited  experience  between  ages  25  and  40 
was  discarded,  has  had  the  effect  of  removing  this  feature  of  a 
heavy  annuitant  mortality  at  the  younger  ages,  and  keeping  the 
rates  throughout  below  those  for  assured  lives  of  similar  age. 
It  appears  to  me  that  this  is  a  perfectly  sound  proceeding,  and 
that  it  is  not  easy  to  justify  the  use  of  rates  of  mortality,  in  a 
table  upon  wdiich  a  Company  grants  annuities,  higher  than  the 
rates  it  assumes  in  granting  assurances. 

The  divergence  in  this  respect  between  the  Government 
Annuitants  (male)  and  the  H^  "Select"  Tables,  which  are  the 
Standard  Tables  for  annuities  and  assurances  in  this  country  is,  of 
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coui-se,  well  known.  It  will  be  seeu  from  the  following  values  of 
auuuities  at  3  per-cent,  according  to  the  two  tables,  that  up  to 
age  30  it  is  equivalent  to  a  difference  of  about  live  years  in 
the   age ; 


Age 

1      Government 
Annuitants  (Male) 

Select 

n^  "Select" 
(Si'rague) 

Excess  of  H" 

over            ( 
Government 

Annuitants 

20 

20-560 

21-342 

•782 

25 

19-600 

20-667 

1-067 

30 

18-588 

19-671 

1-083 

35 

17-516 

lS-491 

-975 

40 

16-376 

17-132 

•756 

45 

15-152 

15-616 

•464 

50 

13-813 

13-998 

■185 

The  lives  upon  whom  annuities  are  granted  at  ages  below,  say 
40-45,  clearly  form  a  mixed  class,  and  include,  from  various 
causes  which  need  not  here  be  discussed,  a  large  propurtiuii  of 
under-average  lives,  who,  if  proposed  for  assurance,  would  be 
accepted  only  at  an  extra  piLinium.  As,  however,  many  annuitants 
at  these  ages  will  be  quite  equal,  in  point  of  vitality,  to  the 
average  of  assured  lives,  and  as,  moreover,  a  Company  may, 
at  any  time,  be  called  upon  to  grant  both  an  annuity  and  an 
assurance  upon  the  same  life,  it  would,  I  consider,  be  desirable  in 
practice  boldly  to  substitute  for  the  observed  rates  of  mortality  in 
the  annuitant  experience  the  rates  representing  the  mortality 
of  assured  lives  wherever  the  latter  rates  are  the  lower. 

The  value  of  Makeham^s  formula  as  an  instrument  fur  the 
adjustment  of  mortality  taljles  must  depend  largely  upon  the 
facility  with  which  it  can  be  adapted  to  ^'Select^^  tables. 
That  this  is  theoretically  possible  I  have  shown  elsewhere.* 
This  is,  perhaps,  scarcely  the  place  to  deal  with  the  practical 
application  of  the  theory,  but  the  following  result  of  a  first 
rough  attempt  to  represent  Dr.  Sprague's  Select  tables  may  be  of 
interest : 

Taking  the  value  of 

^^.j^^  =  I A  +  Ux  +  Be'  \-(b{f)  (A  +  Be*-). 
where  the  terms  in  the  large  bracket  represent  approximately  the 

*  See  J.I. A.,  vol.  xxxi,  p.  359. 
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inoi'tality  of   the   H^^(^>    Table,   and   tlie  value  of  <ji{t)  is   taken 
arbitrarily  as  follows : 

^=0  .  .  .  .  m^% 

20 
70 

2  ^ 
70 

4 
^ 70 

4 1 

70 

5  and  upwards    .  0 

the    resulting   mortality   table   yields   the   following  net   annual 
premiums  at  4  per-cent: 


Difference                   | 

Age 

Sprague's 
Select 

Makeham's 
Graduation 

1 

+ 

20 

1-391 

1-370 

■021 

25 

1-509 

1-516 

-007 

30 

1-714 

1-719 

-005 

35 

1-992 

1-993 

-001 

40 

2-361 

2-362 

-001 

45 

2-851 

2-854 

-003 

50 

3-488 

3-510 

-022 

55 

4-358 

4-388 

-030 

60 

5-541 

5-561 

•020 

65 

7-138 

7-138 

-000 

The  nature  of  these  differences  would  indicate  that  the 
graduated  results  might  easily  be  brought  still  closer  to  the 
"Select^^  values,  but  it  will  be  conceded  that  the  agreement  is 
close  enough  for  practical  purposes. 


Results  of  the  Experience. 

The  main  interest  in  the  new  table  will,  I  apprehend,  centre 
in  a  comparison  of  the  results  obtained  in  respect  of  both  classes 
of  lives  with  those  obtained  in  this  country.  In  the  absence  of 
select  tables,  which,  however,  it  is  to  be  hoped  that  the  Com- 
mittee of  French  Actuaries  will  see  their  way  to  publishing,  it 
is  only  possible  to  make  a  comparison  with  aggregate  tables,  such 
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as  the  H-^^  and  H^',  and  with  similar  tables  for  the  Government 
Annuitants.  For  this  purpose,  adjusted  tables  not  having  been 
l)repared  for  the  separate  sexes,  I  have  computed  the  mortality 
tables  which  follow  by  means  of  the  unadjusted  rates  of  mortality. 

The  number  of  annuitants  observed  below  age  40  is  too  small 
to  make  the  results  of  any  value,  but  beyond  that  age,  and 
generally  throughout  life  so  far  as  the  assured  lives  are  concerned, 
there  is  a  sufficiency  of  data  to  bring  out  tables  regular  enough 
for  purposes  of  comparison. 

The  following  figures,  extracted  from  the  more  complete  tables 
following  this  paper,  give  a  comparison  of  the  expectation  of  life 
for  each  sex,  in  the  case  of  the  assured  lives,  with  the  H^^  and 
H^'  tables,  and,  in  the  case  of  annuities,  with  the  Government 
Annuity  Experiences  for  all  ages  at  entry. 

Expectation  of  Life  of  Assured  Lives  and  Annuitants  in  France 
{unadjusted)  as  compared  loith  the  Lnstitute  of  Actuaries 
and  Oovernment  Annuity  Experience. 


Age 

Assured  Lives 

Aknuitants 

Age 

Male 

Female 

Male 

Female 

Phench 
Experi- 
ence 

HM 

French 
Experi-        H^ 

ence 

French 
Experi- 
ence 

English 
Goveni- 

nicut 
Annuity 

French 
Experi- 
ence 

Engli-sh 
Govern- 
ment 
Annuity 

20 
25 
30 
35 

40 
45 
50 
55 
60 
65 
70 
75 
80 

41-60 

38-04 

34-13 

30-22 

26-50 

22-88 

19-36 

16-09 

13-02 

10-45 

8-04 

6-05 

4-69 

42-06 

38-41 

34-68 

31-02 

27-40 

23-79 

20-31 

16-96 

13-83 

11-01 

8-50 

6-38 

4-72 

43-54     40-82 

40-30      37-41 

36-65      34-50 

33-06      31-45 

29-37     28-25 

25-63      24-99 

21-95      21-62 

18. .50      18-19 

14-90      14-85 

1196      11-77 

9-21        9-08 

7-25        6-93 

6-26        5-45 

26-86 

23-99 

20-61 

17-50 

14-34 

11-46 

8-80 

6-67 

4-89 

20-51 

17-57 

14-61 

11-57 

8-95 

6-84 

5-05 

30-36 

27-13 

23-49 

19-89 

16-25 

12-90 

9-9U 

7-40 

5-40 

23-27 
19-66 
16-26 
12-98 
10-00 
7-45 
5-46 

20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 

Dealing  first  of  all  with  the  assured  male  lives,  it  will  be  seen 
that  the  average  duration  of  life  is,  throughout,  below  that  of  the 
H"^^  Table,  the  difference  between  the  two  tables  running  fairly 
regularly.  After  reaching  a  minimum  about  age  25  of  "S?  of  a 
year,  the  difference  rises  to  a  maximum  at  age  50  of  nearly  one 
year,  and  thence  diminishes  almost  uniformly  to  the  end  of 
life. 
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It  is  clear  that  these  differences  in  the  value  of  the  "  Expecta- 
tion of  life  "  must  represent,  at  least  at  the  older  ages,  substantial 
differences  in  the  value  of  the  net  premiums,  although  in  the 
absence  of  "  select "  tables,  it  is  not  possible  to  say  accurately 
what  these  differences  should  be.  A  fairly  trustworthy  estimate 
may,  however,  be  made  if  we  assume  the  relation  of  the  "  select  ^' 
to  the  ''  aggregate "  tables  to  be  similar  (that,  for  example,  the 
ratio  of  select  to  non-select  premiums  is  the  same  in  the  French 
and  in  the  H-"  Experience).  The  following  table  exhibits  the 
differences  between  the  Institute  3  per-cent  net  premiums,  and 
those  indicated  by  the  experience  of  French  male  assurants,  and  by 
the  experience  of  the  23  German  companies.  At  a  time  when  so 
considerable  a  Continental  business  is  done  by  English  companies, 
I  venture  to  think  that  the  figures  will  not  be  without  interest. 


Three  per-cent  net  Annual  Premium  per-cent,  according  to  (1)  H^' 
Table;  (2)  French  Assured  Lives  (males) ;  (3)  Experience  of 
23  German  Offices. 


Age 

H" 

Fresch  Assukee 

Lives— Male 

23  Ger>ia> 

Offices 

Bxti 

a  per-ceut 

Extra  per-cent 

X 

lOOP^ 

lOOP:, 

lOOPa: 

On  Sum 

OuHM 

On  Sum 

OnHM 

Assured 

Premium 

Assured 

Premium 

20 

1-427 

1-450 

-023 

1^  per-cent 

1-588 

-161 

11    per-cent 

25 

1-625 

1-648 

-023 

14  per-cent 

1-776 

•151 

9    per-cent 

30 

1-880 

1-923 

-043 

2    per-ceut 

2-040 

•160 

8i  per-cent 

35 

2-193 

2-272 

-079 

3i  per-cent 

2-379 

•186 

85  per-cent 

40 

2-589 

2-706 

•117 

4i  per-cent 

2-817 

•228 

9    per-cent 

45 

3-114 

3-274 

-160 

5    per-cent 

3-384 

•270 

9    per-ceut 

50 

3-801 

4-032 

-231 

6    pci--cent 

4-145 

•344 

9    per-cent 

55 

4-725 

5030 

-305 

6 J  per-cent 

5-156 

•431 

9    per-cent 

60 

5-987 

6-413 

-426 

7    per-cent 

6-502 

•515 

9    per-ceut 

The  premiums  at  the  younger  ages  for  the  French  Male 
Assurants  would,  of  course,  be  somewhat  increased  if  the 
correction  suggested  above  (the  deduction  of  one-eighth  of  the 
entrants  at  each  age)  were  made  in  the  numbers  exposed  to  risk — 
and  the  effect  of  this  would  probably  be  to  bring  the  extra  at 
these  ages  to  nearly  5  per-cent  of  the  H-^  premium. 

On  the  other  hand,  the  female  assured  lives  show  a  distinctly 
lighter  mortality,  especially  at  the  younger  ages,  than  that  shown 
by  the  H^  table,  and,  so  far  from  demanding  any  extra  premium 
for  whole  term  assurances  as  compared  with  the  male  lives,  they  show 
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at  all  ages  a  considerably  higher  expectation  of  life.  It  will  be 
seen,  however,  on  reference  to  Table  5,  where  the  "expected" 
deaths  for  each  sex  are  computed  by  the  same  standard,  that 
from  age  10  to  35  the  female  assurants  exhibit  a  somewhat  higher 
rate  of  mortality  than  the  males,  although  the  difference  is  not 
very  material,  amounting  only  to  about  '001  in  the  value  of  q,i., 
equivalent,  say,  to  about  2s.  6d.  per-cent  in  the  premiums  for 
short  term  risks  at  those  ages,  unless  this  comparison  is  disturbed 
by  a  different  effect  of  selection  in  the  two  tables. 

The  annuity  experience,  both  in  respect  of  males  and  females, 
agrees  very  closely  with  that  of  the  English  Government 
experience.  For  ages  below  50  the  English  figures  are  not 
available,  but  the  differences  in  the  value  of  the  function  e^  for 
that  age  onward,  between  the  French  and  English  Annuitants, 
whether  male  or  female,  is  so  small  that  the  tables  might  almost 
be  said  to  be  identical.  If  we  assume  that  the  effect  of  selection 
upon  the  mortality  in  the  case  of  annuitants  is  nearly  the  same  in 
both  countries,  it  would  appear  that  the  same  annuity-rates  may 
be  employed  in  practice  both  here  and  in  France. 

After  what  has  been  said  above,  as  to  the  relation  of  the 
French  Experience  to  our  own  Standard  Tables,  it  will  be 
unnecessary  to  do  more  than  refer  to  the  comparison  made  in 
Tables  8  and  9  of  the  values  of  annuities,  according  to  the 
various  mortality  tables  there  stated. 

The  French  "Assured  Lives'"  Table  will  be  seen  to  occupy  a 
position  nearly  midway  between  the  English  and  German 
standards;  and  it  is  ex-ident,  from  the  riin  of  the  annuity-values, 
that  while  the  premiums  are  higher  than  under  the  H-^^  Table, 
the  valuation  reserves  will  be  also  somewhat  larger,  the  same 
being  true  of  the  German  Table.  The  French  Annuitant  Table 
occupies  a  position  intermediate  between  the  Government  Male 
and  Female  Tables,  except  at  the  ages  below  40,  to  which  reference 
has  already  been  made  above. 

It  is  only  necessary  to  add,  in  conclusion,  that  the  data 
collected  by  the  French  Actuaries  is  of  such  interest  and  value, 
that  it  is  to  be  hoped  they  will  see  their  way  to  publish  the 
materials  in  a  form  suitable  for  the  construction  of  tables  for 
each  age  at  entry,  and  thus  lay  the  actuarial  profession  under 
still  further  obligation. 
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Table  1. 
French  Assured  Lives,  Males. —  Tina d justed  Mart aliti/  Table. 


Age 

<lx 

h 

d,, 

h 

Age 

9^ 

h 

^x 

h 

0) 

(■■^) 

(3) 

(4) 

(5) 

(1) 

(2) 

(3) 

(4) 

(5) 

0 

•0329 

10,000 

329 

51^94 

50 

•0167 

6,305 

105 

1936 

1 

■0335 

9,671 

324 

51 

•0180 

6,200 

112 

2 

•0214 

9,347 

200 

52 

•0195 

6,088 

119 

3 

•0141 

9,147 

129 

53 

•0212 

5,969 

127 

4 

•0132 

9,018 

119 

54 

•0217 

5,842 

127 

5 

•0080 

8,899 

71 

53^12 

55 

•0232 

5,715 

133 

16-69 

6 

•0067 

8,828 

59 

56 

•0241 

5,582 

134 

7 

•0054 

8,769 

47 

57 

•0248 

5,448 

135 

8 

•0049 

8,722 

43 

58 

•0287 

5,313 

152 

9 

•0049 

8,679 

43 

59 

•0312 

5,161 

161 

10 

•0032 

8,636 

28 

49-67 

60 

•0361 

5,000 

181 

1302 

11 

•0028 

8,608 

24 

61 

•0387 

4,819 

187 

12 

•0032 

8,584 

27 

62 

•0390 

4,632 

181 

13 

•0028 

8,557 

24 

63 

•0432 

4,451 

192 

14 

•0042 

8,533 

36 

64 

•0465 

4,259 

198 

15 

•0049 

8,497 

42 

45-44 

65 

■0460 

4,061 

187 

10^'45 

16 

•0052 

8,455 

44 

66 

■0507 

3,874 

196 

17 

•0053 

8,411 

45 

67 

•0513 

3,678 

189 

18 

•0065 

8,366 

54 

68 

•0599 

3,489 

209 

19 

•0062 

8,312 

52 

69 

•0695 

3,280 

228 

20 

•0093 

8,260 

77 

4V60 

70 

•0690 

3,052 

210 

8^04 

21 

•0065 

8,183 

53 

71 

•0785 

2,842 

223 

22 

•0069 

8,130 

56 

72 

■0898 

2,619 

235 

23 

•0050 

8,074 

40 

73 

•0855 

2,384 

204 

24 

•0065 

8,034 

52 

74 

•0891 

2,180 

194 

25 

•0057 

7,982 

46 

38^04 

75 

•1250 

1,988 

248 

6^05 

26 

•0056 

7,936 

44 

76 

•0863 

1,738 

150 

27 

•0062 

7,892 

49 

77 

•1330 

1,588 

211 

28 

•0060 

7,843 

47 

78 

•1520 

1,377 

209 

29 

•0066 

7,796 

51 

79 

■1520 

1,168 

178 

30 

•0056 

7,745 

43 

34-i3 

80 

•1380 

990 

137 

4^'69 

31 

•0072 

7,702 

55 

81 

•1330 

853 

113 

32 

•0069 

7,647 

53 

82 

•2330 

740 

172 

33 

•0069 

7,594 

52 

83 

•1850 

568 

105 

34 

•0075 

7,542 

57 

84 

•1390 

463 

64 

35 

•0083 

7,485 

62 

30^22 

85 

•2440 

399 

97 

3-33 

36 

•00S8 

7,423 

65 

86 

-1850 

302 

56 

37 

•0093 

7,358 

68 

87 

•2110 

246 

52 

•  •• 

38 

•0092 

7,290 

67 

88 

•2860 

194 

55 

39 

•0095 

7,223 

69 

89 

•3330 

139 

46 

40 

•0103 

7,154 

74 

26-50 

90 

•0000 

93 

2-'l7 

41 

■0110 

7,080 

78 

91 

•3330 

93 

31 

42 

•0108 

7,002 

76 

92 

1-0000 

62 

62 

43 

•0116 

6,926 

80 

93 

44 

•0119 

6,846 

82 

94 

45 

•0121 

6,764 

82 

22^88 

95 

46 

•0139 

6,682 

93 

47 

•014« 

6,589 

98 

48 

•0145 

6,491 

94 

49 

•0144 

6,397 

92 
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Table  2. 
Feexch  Assured  Lites,  Females. —  Unadjusted  2fo)'talifif  Table. 


Age 

qx 

h 

d^ 

4 

Age 

ix 

h 

dx 

h 

(1) 

(2) 

(3) 

(4) 

(5) 

(1) 

(2) 

(3) 

(4) 

(5) 

0 

•0323 

10,000 

323 

5354 

50 

•0166 

6,364 

106 

2195 

1 

•0285 

9,677 

276 

51 

•0139 

6,258 

87 

2 

•0201 

9,401 

189 

52 

•0127 

6,171 

78 

3 

•0153 

9,212 

141 

53 

•0161 

6,093 

98 

4 

•0120 

9,071 

109 

54 

•0169 

5,995 

101 

5 

•0100 

8,962 

90 

54^51 

55 

•0161 

5,894 

95 

18-50 

6 

•0078 

8,872 

69 

56 

•0146 

5,799 

85 

7 

•0053 

8,803 

47 

57 

•0161 

5,714 

92 

8 

•0033 

8,756 

29 

58 

•0163 

5,622 

92 

9 

•0028 

8,727 

24 

59 

•0204 

5,530 

113 

10 

•0051 

8,703 

44 

51  •08 

60 

•0248 

5,417 

134 

14-90 

11 

•0045 

8,659 

39 

61 

•0256 

5,283 

135 

12 

•0040 

8,G20 

34 

62 

•0283 

5,148 

146 

13 

•0042 

8,586 

36 

63 

-0308 

5,002 

154 

14 

■0039 

8,550 

33 

64 

-0441 

4,848 

214 

15 

•0069 

8,517 

59 

4fi4 

65 

-0351 

4,634 

163 

11-96 

16 

•0068 

8,458 

58 

66 

-0405 

4,471 

181 

17 

■0063 

8,400 

53 

67 

-0312 

4,290 

134 

18 

•0065 

8,347 

54 

68 

-0581 

4,156 

242 

19 

•0040 

8,293 

33 

69 

•0452 

3,914 

177 

20 

•0088 

8,260 

73 

43-54 

70 

•0691 

3,737 

258 

9-21 

21 

•0081 

8,187 

66 

71 

•0930 

3,479 

324 

22 

•0113 

8,121 

92 

72 

•0640 

3,155 

202 

23 

•0068 

8,029 

55 

73 

•070S 

2,953 

208 

24 

•0065 

7,974 

52 

74 

•0500 

2,745 

137 

25 

•0056 

7,922 

44. 

46^30 

75 

•1360 

2,608 

355 

7-25 

26 

•0085 

7,878 

67 

76 

•0850 

2,253 

191 

27 

•0070 

7,811 

55 

77 

•1110 

2,062 

229 

28 

•0077 

7,756 

60 

78 

•0761 

1,833 

139 

29 

•0063 

7,696 

48 

79 

•1480 

1,694 

250 

30 

•0084 

7,648 

64 

36-65 

80 

•1080 

1,444 

156 

6-'26 

31 

•0079 

7,584 

60 

81 

•0741 

1,288 

96 

32 

•0085 

7.524 

64 

82 

•1440 

1,192 

172 

33 

•0076 

7,460 

57 

83 

•1580 

1,020 

161 

34 

•0078 

7,403 

58 

84 

•0313 

859 

27 

35 

•0090 

7,345 

66 

33-66 

85 

•1724 

832 

143 

4-26 

36 

•0087 

7,279 

63 

86 

•1000 

689 

69 

37 

•0077 

7,216 

56 

87 

•1714 

620 

106 

38 

•0075 

7,160 

54 

88 

■2140 

514 

110 

39 

•0088 

7,106 

63 

89 

•2110 

404 

85 

40 

•0081 

7,043 

57 

29^'37 

90 

•3330 

319 

106 

3-24 

41 

■0096 

6,986 

67 

91 

•5000 

213 

107 

42 

■0106 

6,919 

73 

92 

•0000 

106 

43 

•0077 

6,846 

53 

93 

•0000 

106 

44 

•0095 

6,793 

65 

94 

•5000 

106 

53 

45 

•0108 

6,728 

73 

25-63 

95 

53 

46 

■0089 

6,655 

59 

47 

•0126 

6,596 

83 

48 

•0118 

6,513 

77 

49 

•0112 

6,436 

72 
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Table 
Males. — 


Unadjusted  Mortality  Table. 


Age 

9x 

Ix 

d^ 

ex 

Age 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

40 

0221 

10,000 

221 

26-86 

40 

41 

0159 

9,779 

156 

41 

42 

0054 

9,623 

52 

42 

43 

0256 

9,571 

245 

43 

44 

0138 

9,326 

129 

44 

45 

0161 

9,197 

148 

23-99 

45 

46 

0156 

9,049 

141 

46 

47 

0097 

8,908 

86 

47 

48 

0126 

8,822 

111 

48 

49 

0181 

8,711 

158 

49 

50 

0162 

8,553 

139 

20-61 

50 

51 

0157 

8,414 

132 

51 

52 

0198 

8,282 

164 

52 

53 

0240 

8,118 

195 

53 

54 

0232 

7,923 

184 

54 

55 

0211 

7,739 

163 

17-50 

55 

56 

0188 

7,576 

142 

56 

57 

0241 

7,434 

179 

57 

58 

0253 

7,255 

184 

58 

59 

0261 

7,071 

185 

59 

60 

0296 

6,886 

204 

14-34 

60 

61 

0282 

6,682 

188 

61 

62 

0331 

6,494 

215 

62 

63 

0323 

6,279 

203 

63 

64 

3394 

6,076 

239 

64 

65 

0392 

5,837 

229 

11-46 

65 

66 

0422 

5,608 

237 

66 

67 

0446 

5,371 

240 

67 

68 

0501 

5,131 

257 

68 

69 

0521 

4,874 

254 

69 

70 

0596 

4,620 

275 

8-80 

70 

71 

0704 

4,345 

306 

71 

72 

0700 

4,039 

283 

72 

73 

0768 

3,756 

288 

73 

74 

0849 

3,468 

294 

74 

75 

0906 

3,174 

288 

6-67 

75 

76 

0985 

2,886 

284 

76 

77 

1031 

2,602 

263 

77 

78 

1150 

2,334 

268 

78 

79 

1286 

2,066 

266 

79 

80 

1419 

1,800 

255 

4-89 

80 

81 

1500 

1,545 

232 

81 

82 

1675 

1,313 

220 

82 

83 

1777 

1,093 

193 

83 

84 

1865 

900 

168 

84 

85 

2140 

732 

157 

3-66 

85 

86 

2170 

575 

125 

86 

87 

2150 

450 

99 

87 

88 

2440 

351 

86 

88 

89 

2570 

265 

68 

89 

90 

2780 

197 

55 

2-91 

90 

91 

2590 

142 

37 

91 

92 

2800 

105 

29 

92 

93 

2500 

76 

19 

93 

94 

3260 

57 

19 

94 

95   1 

3490 

38 

13 

2-6 

95 

96   ! 

2000 

25 

13 

96 

97   1 

3640 

13 

4 

97 

98 

2300 

8 

2 

98 

99 

3750 

6 

2 

99 

100 

4000 

4 

2 

100 

101     1 

0000 

2 

2 

101 
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Table  4. 
Females. —  Unadjusted  Mortality  Table. 


Age 

<lx 

Ix 

d^ 

ex 

Age 

(1) 

(L>) 

(3) 

(4) 

(5) 

(6) 

40 

•0081 

10,000 

81 

3036 

40 

41 

•0149 

9,919 

148 

41 

42 

•0131 

9,771 

128 

42 

43 

•0113 

9,643 

109 

43 

44 

•0141 

9,534 

134 

•  •• 

44 

45 

•0097 

9,400 

91 

27-13 

45 

46 

•0078 

9,309 

73 

46 

47 

•0102 

9,236 

94 

47 

48 

•0108 

9,142 

99 

48 

49 

•0145 

9,043 

131 

49 

50 

•0094 

8,912 

84 

23-49 

50 

51 

•0140 

8,828 

124 

51 

52 

•0119 

8,704 

104 

52 

53 

•0153 

8,600 

132 

53 

54 

•0145 

8,468 

123 

54 

55 

•0120 

8,345 

100 

19^'89 

55 

56 

•0143 

8,245 

118 

56 

57 

•0137 

8,127 

111 

57 

58 

•0173 

8,016 

139 

58 

59 

•0186 

7,877 

146 

59 

60 

•0195 

7,731 

151 

16^'25 

60 

61 

•0200 

7,580 

152 

61 

62 

•0219 

7,428 

163 

62 

63 

•0257 

7,265 

187 

63 

64 

•0255 

7,078 

181 

64 

65 

•0263 

6,897 

181 

12-90 

65 

66 

•0326 

6,716 

219 

66 

67 

•0363 

6,497 

230 

67 

68 

•0392 

6,261 

245 

68 

69 

•0403 

6,016 

242 

69 

70 

•0481 

5,774 

278 

9-90 

70 

71 

•0520 

5,496 

286 

71 

72 

•0572 

5,210 

298 

72 

73 

•0624 

4,912 

306 

73 

74 

•0666 

4,616 

307 

74 

75 

•0739 

4.309 

318 

fio 

75 

76 

•0835 

3,991 

333 

76 

77 

•0885 

3,658 

324 

77 

78 

•0982 

3,334 

327 

78 

79 

•1130 

3,007 

340 

79 

80 

•1259 

2,667 

336 

5-'40 

80 

81 

•1373 

2,331 

319 

81 

82 

•1490 

2,012 

300 

82 

83 

•1547 

1,712 

265 

83 

84 

•1640 

1,447 

237 

84 

85 

•1720 

1,210 

208 

4-il 

85 

86 

•1860 

1,002 

186 

86 

87 

•2100 

816 

171 

87 

88 

•2120 

645 

137 

88 

89 

•2490 

508 

126 

89 

90 

•2460 

382 

94 

3a4 

90 

91 

•2610 

288 

75 

91 

92 

•2860 

213 

61 

92 

93 

•2600 

152 

40 

93 

94 

•3360 

112 

38 

91 

95 

•2060 

74 

15 

2-81 

95 

96 

•2210 

59 

13 

96 

97 

•2500 

46 

12 

97 

98 

•6130 

34 

21 

98 

99 

•4450 

13 

6 

99 

100 

•5000 

7 

3 

2^21 

100 

101 

•5000 

4 

2 

101 

102 

•0000 

2 

102 

103 

•0000 

2 

103 

104 

•0000 

2 

104 

105 

•0000 

2 

105 

106 

■0001 

... 

106 
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Table  5. 
Feexch  Asstjeed  Lives  Experience. 

Comparison  of  Actual  ivith  Expected  DeatTis  according  to  the 
Adjusted  ALortality  Table. 


Ages 

Males 

Females 

Both  Sexes 

Actual 

Actual 

Actual 

Expected 

Actual 

percentage 

Expected 

Actual 

percent;ige 

Expected 

Actual 

percentage 

Deaths 

Deaths 

of 
Expected 

Deaths 

Deaths 

of 
Expected 

Dwiths 

Deaths 

of 
Expected 

(1) 

& 

(3) 

(i) 

(5) 

(6) 

(V) 

(S) 

(9) 

(10) 

0-  4 

246-3 

256 

104 

242-8 

238 

98 

489-1 

494 

101 

5-  9 

157-2 

162 

103 

161-0 

159 

97 

321-2 

321 

100 

10-14 

147-7 

119 

80 

156-2 

166 

106 

3039 

285 

94 

15-19 

198-4 

191 

96 

191-3 

203 

106 

389-7 

394 

100 

20-24 

131-4 

131 

100 

127-4 

154 

121 

258-8 

285 

110 

25-29 

578-8 

535 

92 

241-8 

259 

107 

820-6 

794 

96 

30-31 

1,172-6 

1,397 

95 

364-5 

395 

108 

1,837-1 

1,792 

98 

35-39 

2,270-9 

2,358 

104 

444-4 

426 

96 

2,715-3 

2,784 

103 

40-44 

2,681-5 

2,787 

104 

451-0 

385 

85 

3,132-5 

3,172 

101 

45-19 

2,696-4 

2,725 

101 

409-5 

329 

80 

3,105-9 

3,054 

98 

50-51 

2,4-17-3 

2,543 

104 

319-8 

289 

83 

2,797-1 

2,832 

101 

55-59 

2,062-7 

2,086 

101 

289-3 

186 

64 

2,3520 

2,272 

97 

fiO-fi  1 

1,515-6 

1,652 

109 

223-6 

180 

81 

1,739-2 

1,832 

105 

65-69 

983-1 

986 

100 

157-2 

120 

76 

1,140-3 

1,106 

97 

70-74 

560-2 

572 

102 

103-3 

93 

90 

663-5 

665 

100    ■ 

75-79 

277-3 

297 

107 

67-2 

64 

95 

344-5 

361 

105 

80-84 

104-4 

99 

95 

41-3 

25 

60 

145-7 

124 

85 

85-89 

28-5 

27^ 

96 

22-6 

15) 

70 

511 

42  ■) 

83 

90-95 

2-7 

3) 

6-1 

51 

8-8 

8) 

All  ages 

18,563-0 

18,926 

102 

4,053-3 

3,691 

91 

2-2,616-3 

22,617 

100 
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Table  6. 
Feexch  AyyriTAXTs'  Expeeie>'ce. 

Comparison  of  Actual  with  Expected  Deaths  according  to  the 
Adjusted  Jlortality  Table. 


Ages 

Males 

Females 

Both  Sexe 

s 

Actual 

Actual 

Actual 

Expected 

Actual 

pereentaste 

Exiieeted 

Actual 

percentage 

Expected 

Actual 

percentage 

Deaths 

Deaths 

of 
Expected 

Deaths 

Deaths 

of 
Expected 

Deaths 

Deaths 

of 
Expected 

(1) 

(•-?) 

(3) 

(4) 

(^) 

(6) 

{-) 

(S) 

(&) 

(lu) 

0-      i 

1-3 

4 

... 

1-1 

2-4 

4 

5-     9 

•7 

'.1 

•7 

...     ■) 

1-4 

1} 

IS 

10-  14 
15-  19 

•8 
1-0 

103 

-o 

1-0 

2f 

1  C 

100 

1-3 
2-0 

101 

20-  24 

1-4 

l) 

1-8 

i; 

3-2 

25-  29 

1-9 

^\ 

260 

3'1 

6  / 

175 

5-0 

9> 

205 

30-  34 

,   3-5 

11) 

6-6 

11) 

101 

22) 

35-  39 
40-  44 

6-7 
17-2 

n 

31) 

158 

15-2 

38-8 

54  3 

118 

21-9 
560 

17) 

85) 

131 

45-  49 

47-3 

62 

131 

100-8 

99 

98 

148-1 

161 

109 

50-  54 

156-7 

220 

140 

300-9 

276 

92 

457-6 

49G 

108 

j     55-  59 

437-3 

514 

118 

788-6 

614 

78 

1,225-9 

1,128 

92 

60-  69 

1,130-3 

1,305 

116 

1,884-7 

1,508 

80 

3,015-0 

2,813 

93 

65-  69 

2,183-6 

2,388 

109 

3,445-3 

2,889 

84 

5,628-9 

5,277 

94 

70-  74 

3,205-4 

3,674 

115 

4,743-3 

4,303 

91 

7,948-7 

7,977 

100 

75-  79 

3,399-9 

3.773 

111 

4,989-0 

4,704 

94 

8,388-9 

8,477 

101 

-    80-  84 

2,530-7 

2,829 

112 

3,746-2 

3,726 

99 

6,276-9 

6,555 

104 

85-  89 

1,195-8 

1,245 

104 

1,911-1 

1,743 

91 

3,106-9 

2,988 

96 

90-  94 

339-1 

294 

87 

580-9 

488 

84 

920-0 

782 

85 

95-  99 

60-8 

41  ^> 

70 

108-2 

67] 

62 

169-0 

108^ 

65 

100-106 

4-7 

03 

7-0 

11-7 

93 

All  ages 

14,726-1 

16,410 

115 

22,674-7 

20,506 

90 

1 
37,400-8  36,916 

99 

Table  7. 

compaeison'  of  the  mobtalitt  of  ay>'rita>'ts  a>'d 
Assured  Liyes. 


Sr> 

OF  THE 

[Jkadjusted  Valxjes 

OF  qx  FOR  Ages  givkk  rsr  Col.  1 

Male  Lives 

Female 

Lives 

Ages 

Govern- 
ment 

Annui- 
tants 

H" 

French 
.Annui- 
tants 

French 
Assurants 

Govern- 
ment 

Annui- 
tants 

HT 

French 
Annui- 
tants 

j    French 
1  Assurants 

1 

(1) 

(2) 

(3) 

« 

(5) 

(•5) 

{-)      1 

(S) 

!        (9) 

25-29 

-133 

•035 

•050 

•030 

•077 

•058     1 

•060 

1     -035 

30-34 

•061 

•041 

•113 

•034 

•047 

•059     i 

•051 

1     ^040 

.35-39 

-078 

•047 

-04t 

•045 

•047 

•060     \ 

•025 

•042 

40-44 

•087 

•054 

-083 

■056 

-055 

•065 

■062 

•046 

45-49 

•088 

•068 

•072 

•070 

-055 

-069 

■053 

•055 

50-54 

•109 

•089 

•099 

•097 

•064 

■079 

•065 

•076 

55-59 

•125 

•121 

•115 

•132 

•090 

•100 

•076 

•084 

2  L  2 
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Taiu.e  S. 

compabison  of  annuity- values  at  3  per-cent  interest. 

Assured  Lives. 


Ago 

American 
30  Offices 

HM 

French 

1     Exjierienee 
1892 

German 
23  Offices 

Age 

(1) 

(•■2) 

(3) 

1            (4) 

(5) 

(6) 

15 

23-088 

23-153 

22-954 

15 

20 

22-290 

22-013 

22-046 

21-222 

20 

25 

21-360 

21-038 

21053 

20-3-29 

25 

30 

20-283 

19-867 

19-836 

19-198 

30 

35 

19-049 

18-587 

18-470 

17-896 

35 

40 

17-652 

17-176 

16-957 

16-452 

40 

45 

16-096 

15-594 

15-311 

14-883 

45 

50 

14-396 

13-896 

13-556 

13-172 

50 

55 

12-582 

12-094 

11-731 

11-394 

55 

60 

10-702 

10-236 

9-889 

9-622 

60 

65 

8-820 

8-418 

8-091 

7-897 

65 

70 

7-009 

6-657 

6-402 

6-256 

70 

75 

5-343 

5-061 

4-880 

4-796 

75 

80 

3-881 

3-742 

!         3-570 

3-520 

80 

85 

2-646 

2-739 

j         2-493 

2-549 

85 

90 

1-560 

1-740 

1-651 

1-516 

90 

95 

0-800 

0-415 

1023 

0-599 

95 

Annuitants. 


Government 

Government 

French 

Age 

Annuitants — 

Annuitants — 

Experience 

Carlisle 

Age 

Males,  Select 

Females,  Select 

1802 

(1) 

(2) 

(3) 

(4) 

(5) 

(•3) 

15 

21-471 

23-093 

23-497 

22-582 

15 

20 

20-561 

22-292 

22-695 

21-695 

20 

25 

19-601 

21-415 

21-831 

20-666 

25 

30 

18-588 

20-451 

20-751 

19-557 

30 

35 

17-515 

19-380 

19-514 

18-434 

35 

40 

16-376 

18-180 

18-114 

17-142 

40 

45 

15152 

16-820 

16-553 

15-863 

45 

50 

13-813 

15-270 

14-844 

14-302 

50 

55 

12-309 

13-607 

13-017 

12-409 

55 

60 

10-601 

11-791 

11-116 

10-491 

60 

65 

8-902 

9-909 

9-204 

8-917 

65 

70 

7-299 

8-000 

7-355 

7-123 

70 

75 

5-809 

6-366 

5-645 

5-512 

75 

80 

4-553 

4-937 

4-140 

4-365 

80 

85 

2-885 

3-229 

85 

90 

1-894 

2-499 

90 

95 

1-157 

2-757 

95 
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Discussion, 

The  Peeside>'t  (Mr.  T.  E.  Young)  said  the  original  and 
exhaustive  character  of  Mr.  Hardy's  writings  was  so  fully  recognized, 
that  but  few  preliminary  observations  from  him  were  requisite ;  for 
in  whatever  field  of  knowledge  IMr.  Hardy  was  engaged,  he  always 
gleaned  so  vigorously  and  vigilantly,  that  the  work  of  his  successors 
was  largely  confined  to  the  very  pleasing  duty  of  simply  attributing 
praise.  He  (the  President)  need  not  stay  to  point  out  the  special 
opportuneness  of  the  subject  which  Mr.  Hardy  bad  introduced  in 
connection  with  the  important,  indeed  almost  national,  investigation 
in  which  they  themselves  Avere  engaged.  He  had  now  to  call  upon 
the  referees  to  discuss  the  paper,  iu  pursuance  of  the  practice  adopted, 
aud  to  ask  other  members  to  favour  the  meeting  with  their  views. 

Mr.  A.  B.  Adlaed  said  that  at  the  beginning  of  the  paper  the 
author  directed  attention  to  the  obligation  under  which  the  actuarial 
profession  is  placed  to  the  Committee  of  French  Actuaries  for 
collecting  and  publishing  so  valuable  an  addition  to  the  statistics  of 
mortality  among  assured  lives  and  annuitants ;  and  he  was  sui-e  that 
the  expression  of  such  an  obligation  was  one  in  which  they  would  all 
most  heartily  concur.  At  the  same  time,  he  was  sure  that  all  who 
were  present  would  also  concur  in  expressing  their  thanks  and 
obligation  to  Mr.  Hardy  for  the  trouble  he  had  taken  in  preparing  his 
paper,  in  which  the  general  results  of  the  investigations  of  their 
French  confreres  were  presented  in  so  concise  and  interesting  a  form. 
As  the  paper  partook  greatly  of  the  nature  of  a  review  of  the  volume 
which  was  published  in  Paris  in  1S9.5,  he  did  not  think  there  was  very 
much  to  be  said  by  way  of  criticism — that  is,  criticism  of  Mr.  Hardy's 
paper — but  at  the  same  time  there  were  many  points  of  interest 
which  arose  in  connection  with  the  subject.  Under  the  heading 
"  Mode  of  Collection",  Mr.  Hardy  was  not  quite  accurate  in  his 
enumeration  of  the  difierent  classes  of  assurances  as  to  which  the 
particulars  were  collected  for  separate  tabulation  if  thought  desirable. 
They  were  as  foUows :  (1)  Assurances  for  the  whole  of  life ;  and 
for  these  ivhite  cards  were  used.  (2)  Endowment  assurances,  called 
by  the  French  actuaries  "  ^.s.sw/-«race6-  /h?>^(?s",  because  they  belong  to 
both  of  the  two  classes  into  which  their  transactions  are  primarily 
divided — i.e.,  ^-Assurances  en  cas  de  deces'\  and  "Assurances  en  cas 
de  vie'\  and  for  these  endowment  assurances  blue  cards  were  used. 
Then  (3)  there  were  what  are  called  '•Assurances  a  termejixe'\  under 
which  the  sum  assured  is  payable  at  a  fixed  date,  whether  the  assm-ed 
be  dead  or  alive,  while  the  payment  of  the  premiums  depends  upon 
his  continued  existence  :  and  for  these  rose-coloured  cards  were  used. 
Then  (J:)  there  were  ordinary  temporary  assurances,  for  which  they 
used  grey  cards  ;  and  lastly,  there  were  what  the  French  call  "  Les 
contre-assurances",  for  which  the  colour  of  the  cards  was  vert  d'eau 
— a  very  pale  green.  These  '•  contre-assu ranees"  were  not  contingent 
survivorships,  but  were  temporary  increasing  assurances,  and  he 
believed  were  usually  effected  in  connection  with  an  endowment,  or  a 
deferred  annuity,  so  as  to  secure  a  retiirn  of  the  premiums  paid  in  the 
event  of  death  occurring  before  the  benefit  was  entered  upon.     The 
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distinction  of  sex,  as  regards  assured  lives,  was  indicated  L}'  a  double 
bar  being  placed  across  the  cards  relating  to  female  lives.  As  regards 
annuitants,  violet  cards  were  used  for  male  lives,  and  dark  green  for 
female  lives.  He  was  indebted  to  the  courtesy  of  Mons.  Leon  Marie 
(the  actuary  of  Le  Phenix)  for  the  specimen  cards,  which,  he  thought, 
might  be  of  some  interest  to  those  present.  On  examining  them, 
one  could  not  but  be  struck  with  the  variety  of  colours  made  use  of, 
necessitating,  one  would  almost  think,  a  preliminary  examination  of 
the  clerks  to  be  employed,  similar  to  that  which  was  adopted  in  the 
case  of  signalmen  on  railways,  to  make  quite  sure  that  they"  were  not 
afflicted  with  colour  blindness.  As  regards  the  calculation  of  the 
number  exposed  to  risk,  he  had  very  carefully  followed  the  description 
of  the  course  adopted  in  the  volume  itself  (and  beyond  that  they 
could  not  go,  because  the  figures  were  not  given)  ;  and  he  quite  agreed 
with  Mr.  Hardy"  that  the  effect  of  the  method  appeared  to  be  to  over- 
estimate the  numbers  exposed  to  risk,  by  approximately  one-eighth  of 
the  number  of  entrants,  at  each  age.  As  regards  the  mode  in  which 
the  tables  were  finally  presented,  it  was  much  to  be  regretted,  he 
thought,  that,  although  the  ungraduated  results  were  glveu  separately 
for  each  sex,  the  graduated  tables,  upon  which  all  the  monetary 
results  were  based,  were  only  given  for  males  and  females  combined. 
They  knew  it  had  always  been  the  practice  of  French  companies  to 
charge  the  same  rates  of  premium  for  assurances,  and  to  grant  the 
same  rates  of  annuities,  for  males  and  females ;  and  when  these  rates 
were  based  upon  a  combined  experience  such  as  those  now  under 
consideration,  an  assumption  was  practically  involved  that  the 
relative  numbers  of  the  sexes  would  always  coincide  with  those  in 
the  observations  upon  which  the  rates  were  based— an  assumption 
which,  of  course,  might  or  might  not  in  the  main  be  realized.  In  the 
case  of  annuities,  if  any  considerable  increase  in  the  proportion  of 
female  lives  should  occur,  the  result  must  of  course  be  very  detri- 
mental to  the  company  granting  the  annuities.  As  to  the  method  of 
gi-aduation  adopted,  they  all  knew  that  Makeham's  formula  invariably 
produced  a  curve  of  absolute  smoothness,  whatever  might  be  the 
irregularities,  either  characteristic  or  accidental,  of  the  initial  series, 
and  on  that  account  it  was  not  suitable  for  universal  ado])tion.  With 
regard  to  the  experience  of  the  French  assured  lives,  both  the  sexes 
combined,  the  table  of  comparison  of  actual  with  expected  deaths 
given  by  Mr.  Hardy,  shows  that  by  use  of  the  adjusted  values  of  q^ 
the  actual  deaths  were  practically  reproduced  throughout ;  and  there 
could  therefore  be  no  doubt  whatever  as  to  the  suitability  of  Mr. 
Makeham's  formula  for  the  table.  As  regards  the  annuitants' 
experience,  where  the  characteristic  in-egularities  of  the  original 
series  were  of  a  marked  nature,  as  might  readily  be  seen  by  reference 
to  the  table  giving  the  sum  of  the  unadjusted  values  of  q,-,;  in  quin- 
quennial groups,  the  method  was  clearly  not  so  suitable,  as  admitted 
by  the  authors,  and  as  shown  in  Mr.  Hardy's  table  immediately  above 
the  one  last  referred  to.  Still,  when  they  considered  that  a  table  of 
this  nature  was  only  likely  to  be  used  for  annuity  calculations  and  not 
for  benefits  of  temporary  duration,  h?  thought  that  they  would  all  con- 
cede that  the  agreement  of  the  adjusted  table  with  the  original  facts 
was  quite  close    enough   to   adm:"t    of   the  adoption   of  the  method, 
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particularly  when  the  great  advantages  which  it  affords  in  the  calcula- 
tion of  benefits  involving  two  or  more  lives  were  taken  into  account.  In 
connection  with  this  point  it  was,  he  thought,  a  little  surprising 
that,  after  having  adopted  Makeham's  formula,  and  given  the  values 
of  annuities  upon  1,  2,  3,  4,  &c.,  up  to  9  lives  of  equal  ages,  the 
French  actuaries  should  have  gone  to  the  tx'ouble  of  calculating 
complete  tables  of  the  values  of  annuities  on  two  lives,  at  no  less 
than  five  mtes  of  interest — a  monument,  certainly,  to  their  industry 
and  perseverance.  It  was,  also,  more  than  they  would  have  expected 
to  find,  that  complete  tables,  both  of  temporary  and  deferred 
annuities,  at  all  the  five  rates  of  interest  and  on  both  tables  (jf 
mortality,  are  given.  When  referring  to  the  mode  in  which  the 
French  actuaries  have  dealt  with  the  annuitants'  mortality  table  at 
the  younger  ages,  Mr.  Hardy  remarked  that  it  was  "not  easy  to 
justify  the  u.se  of  higher  rates  of  mortality  in  a  table  upon  which 
a  company  grants  annuities,  than  the  rates  it  assumes  in  granting 
assurances."  That  was  a  somewhat  stronger  statement  than  he 
(Mr.  Adlard)  would  be  prepared  to  follow,  so  far  as  regarded  lives 
under  40  or  45,  where,  as  it  appeared  to  him,  the  medical  examination 
of  lives  proposed  for  assurance  would  be  far  more  effective  in  creating 
a  select  class  than  any  so-called  self-selection  of  the  annuitants. 
Many  of  the  annuities  that  were  purchased  at  such  ages  would,  he 
thought,  be  purchased  by  executors  or  trustees  to  facilitate  the 
winding-up  of  estates,  without  any  regard  to  the  state  of  health  of 
the  nominees ;  and  others  would  probably  be  purchased  by  persons 
upon  whom  the  cares  of  life  had  pressed  somewhat  heavily  in  their 
earlier  years,  and  from  which  they  were  desirous  of  freeing  them- 
selves; and  such  would  be  hardly  likely  to  form  a  select  class.  At 
the  older  ages  at  which  annuities  were  usually  purchased,  the  case 
was,  of  course,  quite  different;  but  at  the  younger  ages,  to  which 
those  remarks  exclusively  api^lied,  he  himself  did  not  see  any 
objection  to  adopting  Mr.  Sprague's  H^^  Select  Table  as  the  basis 
for  premiums  for  assurances,  and  at  the  same  time  the  Government 
Annuitants'  Male  Select  Table  as  the  basis  for  annuities  on  male  lives. 
Ife  could  not  leave  that  division  of  the  paper  Avithout  remarking  on 
the  very  great  success  of  Mr.  Hardy's  first  rough  attemjjt  (as  he 
called  it)  to  represent  Mr.  Sprague's  Select  Table  by  means  of 
Makeham's  formula.  With  regard  to  the  results  of  the  experience, 
they  had  had  their  attention  drawn  to  the  fact  that  among  French 
male  assured  lives  the  mortality  was  heavier  than  that  shown  by  the 
H^^  Table;  and  this,  he  thought,  might  to  some  extent  be  accounted 
for  by  the  circumstance  that  the  French  assurance  companies  have 
no  rated-up  lives.  With  them  the  practice  had  been  either  to  accept 
a  proposal  in  accordance  with  their  ordinary  tariif,  or  to  I'eject  it. 
So  it  might  happen,  one  would  think,  on  some  occasions,  that  lives 
which  were  not  exactly  what  would  be  called  first-class,  and  which 
would,  according  to  the  practice  in  England,  be  accepted  with  an 
addition  of  perhaps  3,  5,  or  even  7  years  to  the  age,  might,  in  the 
case  of  the  French  companies,  be  accepted  at  the  ordinary  rates,  as 
there  might  not  appear  to  be  sufficient  reason  to  justify  their 
rejection  altogether.  In  considering  the  subject,  it  at  first  occurred 
to  him  that  the   comparatively   high   rate  of  mortality  among  the 
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male  assured  lives  might,  perhaps,  have  been  partly  attributable  to 
the  wars  in  which  France  had  been  engaged;  but  that  idea  was 
abandoned  on  tinding  that  at  the  annual  meeting  of  La  Generale 
(one  of  the  four  companies)  in  July  1871,  immediatel}-  after  the 
Franco-German  War,  the  manager  said  in  his  speech:  "I  do  not 
mention  the  claims  occasioned  by  the  war,  because  they  are  not 
numerous  enough  to  exercise  a  sensible  influence  on  our  accounts"; 
and  it  also  appeared,  from  another  speech  made  at  the  same  meeting, 
that  death  in  war,  or  from  womids  received  in  war,  was  not  covered 
by  their  guarantees;  and  that,  although  they  had  given  a  liberal 
interpretation  to  their  policies  in  favour  of  those  required  to  serve  in 
the  National  Guard,  even  when  they  had  volunteered,  the  adoption  of 
that  course  entailed  upon  them  no  loss  of  importance.  The  wars, 
tberefore,  could  not  have  had  any  material  effect  on  the  mortality 
experience;  and  he  could  not  belp  thinking  that  the  circumstance 
to  which  he  had  alluded,  of  the  French  baving  no  rated-up  lives,  lay 
at  the  root  of  the  comparatively  high  rate  of  mortality  shown 
among  the  French  male  assured  lives.  With  regard  to  the  female 
assured  lives,  among  whom  the  mortality  was  comparatively  light, 
he  had  been  trying  to  find  out  some  solution,  but  he  could  not  say 
tbat  he  had  met  with  any  definite  success.  At  first  he  thought  that 
the  birth-rate  being  so  much  lower  in  France  than  in  England — 
22"8  per  thousand  as  compared  Avith  31'2  on  an  average  of  5  years — 
niiglit  have  had  something  to  do  with  it;  but,  on  making  a  further 
comparison  with  the  birth  rates  in  other  European  countries,  and 
finding  that  the  ratios  in  some  of  those  countries  were  also  lower 
than  in  England,  he  felt  obliged  to  give  up  that  idea.  Tben,  there 
was  also  the  fact  that  the  mortality  amongst  infants  in  France  was 
considerably  higher  than  in  England;  and  he  had  thought  that 
perhaps  this  might  have  some  favourable  influence  upon  the  mortalit}' 
in  after  life,  on  the  principle  of  what  had  been  called  the  survival  of 
tbe  fittest ;  but  on  finding  that  the  mortality  among  infants  under  5 
years  of  age  was  almost  as  high  in  Germany  as  in  France,  and  at  the 
same  time  that  the  mortality  among  German  female  lives,  as  shown 
by  the  experience  of  the  twenty-three  German  offices,  was  much 
heavier  than  in  the  case  of  the  French  female  assured  lives,  he 
could  not  do  otherwise  than  conclude  that  the  rate  of  infantile 
mortality  could  not  have  much  to  do  with  the  matter.  The  only 
possible  solution  which  he  could  suggest  was,  that  there  might  be 
some  difference  in  the  measure  of  severity  with  which  the  proposals 
for  assurances  on  female  lives  were  scrutinized  by  the  respective 
assurance  companies  of  France  and  England.  As  far  as  his  own 
knowledge  went,  the  medical  examination  of  female  lives  in  England 
had  been  less  severe  than  in  the  case  of  male  lives;  and  it  was,  of 
course,  within  the  limits  of  possibility  that  there  might  be  a 
difference  in  this  respect  in  the  practice  of  French  companies. 
Should  that  be  so,  such  a  difference  in  practice  might  be  quite 
suificient  to  account  for  the  comparatively  light  i-ate  of  mortality 
among  female  assured  lives  shown  in  the  French  tables.  He  joined 
very  heartily  with  Mr.  Hardy  in  expressing  a  hope  that  their  French 
confreres,  notwithstanding  the  fact  that  they  had  already  received 
un  grand  prix  at  the  International  Exhibition,  would  not  consider 
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that  their  labours  were  completely  ended,  but  that,  acting  on  the 
principle  "  nil  actum  reputans  dum  quid  superessef  arjendum  ",  they 
would,  before  long,  publish  the  necessary  materials  for  the  con- 
struction of  select  tables,  and  thus  (as  Mr.  Hardy  had  put  it)  place 
the  actuarial  profession  under  a  still  further  obligation. 

Mr.  Geoffrey  Marks  echoed  very  heartily  the  President's 
statement  as  to  the  welcome  always  accorded  to  any  paper  by 
Mr.  Hardy.  He  believed  he  was  speaking  for  many  present  in  saying 
tliat  he  viewed  any  contribution  from  that  gentleman  with  particular 
pleasure,  coming  as  it  did  not  only  from  so  distinguished  a  member 
of  the  profession,  but  from  so  kindly  and  able  a  teacher.  They  were, 
as  the  President  said,  accustomed  to  original  work  from  Mr.  Hardy, 
and  anything  coming  from  him  was  sure  to  bear  very  strongly  the 
stamp  of  his  own  views.  Mr.  Adlard's  comments  had  been  so  full 
that  very  little  was  left  for  other  speakers.  There  were,  however, 
one  or  two  points  as  to  the  practical  part  of  the  paper  to  which  he 
should  like  to  refer.  No  doubt  the  information  which  their  French 
colleagues  had  been  at  the  pains  to  collect  was  very  valuable,  from  the 
fact  that  it  was  practically  the  first  thing  of  its  kind  in  France.  Of 
course,  independently  of  their  theoretical  value,  the  investigations  had 
a  strong  bearing  on  questions  in  which  they  were  themselves  interested 
as  practical  men.  The  large  extent  to  which,  of  late  years,  business 
on  the  Continent  had  developed,  must  have  very  often  forced  on  the 
attention  of  gentlemen  responsible  for  the  management  of  offices  the 
enquiry  whether  or  not  the  rates  they  were  charging  were  adequate  to 
meet  the  requirements  of  Continental  risks.  He  believed  it  was  the 
practice  for  most  English  offices  to  charge  the  same  rates  for 
Continental  lives  as  for  home  lives.  There  was,  no  doubt,  some 
additional  risk ;  and  the  conclusions  di-awn  by  Mr.  Hardy  from 
the  data  collected  by  the  French  actuaries  confirmed  that  view. 
Mr.  Adlard  had  said  that  the  war  risk  had  very  little  influence  on  the 
result.  He  (Mr.  Marks)  was  not  quite  sure  whether  that  was  so,  or 
whether  it  could  be  permanently  excluded  from  the  view  of  English 
offices,  although  the  Continental  offices,  on  whose  experience  the 
existing  tables  were  founded,  did  not,  he  thought,  undertake  war  risks 
as  part  of  the  ordinary  contract.  He  believed  that  that  was  so  in 
Germany,  and  perhaps  the  President  might  be  able  to  say  something 
on  that  point.  It  seemed  very  clear  that  the  English  offices  should,  on 
]\Ir.  Hardy's  results,  charge  something  in  the  nature  of  an  extra 
premium  to  cover  the  difference  in  the  vitality  ;  and  he  thought  they 
sliould  also  charge  something  to  cover  the  war  risk,  because  he  did  not 
think  it  was  the  practice  of  English  offices  to  exclude  that  risk  from 
their  contracts,  however  the  Continental  offices  might  treat  it.  An 
addition  to  the  premium,  as  Mr.  Hardy  had  suggested,  of  5  per-cent 
for  French  lives,  and  10  per-cent  for  German  lives,  seemed  desirable. 
What  the  rate  should  be  on  the  borderland  he  did  not  know.  The 
question  as  to  the  exposed-to-risk  involved  rather  a  curious  point.  In 
reading  Mr.  Hardy's  paper,  he  was  at  first  disposed  to  differ  from  him ; 
but,  on  talking  the  matter  over  with  the  author,  he  was  bound  to  say 
that  he  thought  he  was  perfectly  correct.  Certainly  the  numbers 
exposed  to  risk  were  over-estimated.  He  could  not  quite  see  how  it 
arose,  but  he  thought  it  must  be  susceptible  of  some  explanation,  and 
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that  it  must  be  a  slip,  from  the  simple  fact  that  no  explanation  was 
otfored  by  the  French  actuaries  in  their  preHice  to  the  tables.  They 
stated  it  as  if  it  were  quite  an  ordinary  thing,  which  would  be  obvious 
to  tlie  reader,  but  it  was  not  so.  Indeed,  there  seemed  to  be  no  reason 
whatever  for  it,  and  he  was  at  a  loss  to  understand  it.  One  thing 
that  had  struck  him  was,  why  so  much  importance  should  appear  to 
be  attached  to  the  annuity  experience  as  compared  with  that  derived 
from  the  life  assurance  risks.  In  all  the  French  investigations,  the 
investigation  of  the  annuity  experience  was  preceded  by  that  of  the 
assurance  experience  ;  a  course  which  did  not  seem  warranted  by  the 
comparative  volume  of  business.  Mr.  Hardy's  note  as  to  the 
a})2)licability  of  Makeham's  formula  to  the  graduation  of  the  tables  was 
very  interesting.  On  setting  out  the  unadjusted  rates  of  mortality 
graphically,  it  was  evident  that  the  ages,  say  from  25  to  75,  would  be 
very  suitably  treated  by  Makeham's  formula.  It  would  have  been 
better,  and  probably  would  have  produced  more  satisfactory  results,  if, 
instead  of  a  first  adjustment  by  Woolhouse,  the  French  actuaries  had 
adopted  some  graphic  adjustment,  at  least  of  the  extremities  of  the 
tables,  as  a  preliminary  to  the  use  of  Makeham's  formula.  It  seemed 
very  clear  that  Makeham's  formula  did  not  apply  to  annuitant 
experience,  either  at  home  or  abroad.  He  thought — it  might  be  a 
heresy — that  there  was  a  strong  probability  that  the  very  remarkable 
vitality  which  was  ex])erienced,  both  in  the  United  Kingdom  and 
abroad,  among  annuitants  was  to  some  extent  due  to  fraud.  It  was, 
jiL'rhaps,  not  a  right  thing  to  say,  but  they  knew  in  their  experience 
that  the  means  emplo^'ed  to  identify  the  claimants  of  annuities  were 
somewhat  lax,  especially  in  the  offices  which  had  a  large  business.  It 
would  be  impossible  to  keep  a  proper  watch  on  every  claimant  for  an 
annuity.  The}'  did  their  best,  but  the  best  might  be  better.  They 
knew  that  in  the  early  part  of  the  century,  very  considerable  frauds 
were  practised  on  the  Government,  and  he  thought  it  would  pay 
offices  if  the\'  looked  a  little  more  closely  after  the  older  annuitants 
when  they  made  their  claims. 

Mr.  T.  G.  AcELAXD  said  that  Mr.  Hardy  had  taken  up  a  subject 
which  was  somewhat  out  of  the  ordinary  course — and  for  that  they 
were  the  more  indebted  to  him — in  examining  the  interesting  volume 
which  had  been  published  bj'  the  four  French  companies.  Those  who 
were  at  all  familiar  with  the  practice  of  the  French  companies  in  the 
past,  would  be  aware  that  the  tables  generally  em])loyed,  until  this 
recent  publication  was  available — those  of  Deparcieux  and  Duvillard 
— were  extremely  unsatisfactory- ;  and  that  the  valuation  methods 
followed  approximated  closely  to  those  which  were  known  in  England 
as  the  hypothetical  or  re-assurance  method,  with  certain  moditications. 
The  extent  of  the  data  was  stated  by  Mr.  Hardy,  and  he  referred  to 
it  as  "  rather  more  extensive  than  that  of  the  Institute."  Perhaps  it 
might  be  well  to  modify-  that,  by  explaining  that  Mr.  Hardy  referred 
to  the  H-^^  Institute  experience  published  in  1869.  He  thought  they 
were  already  in  a  position  to  say  that,  in  connection  with  the  present 
investigation,  their  data  would  very  largely  exceed  the  figures  of  the 
earlier  experience.  Mr.  Adlard  had  referred  to  the  special  classes 
of  assurance  granted  by  the  French  assurance  companies.  The 
assurances  a  terme  fixe  were  of  a  special  character.     He  supposed 
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Mr.  Hardy  did  not  include  them  in  his  list,  because  they  were 
practically  unknown  to  English  companies,  except  to  those  transacting 
a  Continental  business.  The  conf re-assurance,  he  had  no  doubt,  as 
Mr.  Adlard  had  stated,  referred  to  what  were  sometimes  spoken  of 
among  us  as  comiter-assurances,  against  the  return  of  premium  in 
the  case  mainly  of  pure  endowments,  and  deferred  annuities  and 
assurances.  It  was  somewhat  interesting  to  note  that  the  female 
lives,  of  which  so  much  had  been  said,  were  in  the  French  experience 
about  as  1  to  5  of  the  whole  experience,  while  in  the  Institute  Tables 
they  were  about  as  1  to  9 — that  was,  there  were  relatively  about 
twice  as  many  females  in  the  French  experience  as  in  the  Institute 
experience.  Turning  to  the  table  of  expectatious  of  assured  lives 
and  annuitants  in  France,  as  compared  with  the  Institute  of  Actuaries 
and  Government  annuity  experience,  they  would  note  that  the  female 
vitality  of  assured  lives  in  France  was  throughout  superior  to 
the  Institute  H^  table,  and  he  was  quite  unable  to  suggest  any 
explanation  of  that  remarkable  fact.  They  were  prepared  to  see  that 
the  male  assured  experience  showed  a  higher  mortality  in  France ; 
but  that  the  females  should  throughout  at  every  age  show  a  superior 
vitality,  was  certainly  a  singular  fact.  In  the  case  of  male  lives,  it 
might  be  that  the  effects  of  war,  to  which  Mr.  Adlard  referred,  were 
not  fully  seen  at  the  date  to  which  he  referred,  July  1S71;  and  that 
although  actually  death  was  not  to  any  great  extent  caused  by  war, 
yet  a  material  deterioration  might  have  subsequently  affected  the 
mortality.  It  was  also,  he  believed,  a  fact  that  although  the  French 
companies  did  not  as  a  rule  rate-up  their  lives,  they  did  occasionally 
transfer  proposals  from  the  "whole-term  class  to  the  endowment 
assurances  class,  when  they  were  below  the  standard  of  health  ;  and 
that  might  also  have  a  material  effect  upon  the  table.  The  table 
given  by  the  author  of  "  3  per-cent  net  annual  jiremium  according 
to  the  H-*^  Table,  the  French  assured  lives,  and  the  experience  of 
2'S  German  offices",  would,  he  thought,  have  been  of  more  value  if 
it  had  been  expressed  in  the  form  of  select  premiums.  The  premiums 
in  the  table  being  throughout  based  on  aggregate  tables,  the 
comparisons  could  hardly  be  fully  relied  upon,  although  they  were  no 
doubt  the  best  obtainable  under  the  circumstances.  It  would  also  be 
very  interesting  if  a  corresponding  table  could  be  given  for  female 
lives,  but  he  did  not  know  whether  the  data  would  permit  of  that. 

The  paper  divided  itself  into  two  separate  parts  ;  the  one  relating 
to  the  French  mortality  tables,  and  the  other — which  he  thought  of 
at  least  equal  interest — to  the  special  application  of  the  method  of 
graduation  by  the  formula  of  ^Nlakeham.  He  thought  they  had  not 
had  before  them  for  a  long  time  so  interesting  a  communication  as 
that  which  Mr.  Hardy  made  to  them  in  deducing  the  select  premiums 
on  the  basis  of  the  H^'  Table  by  the  formula  of  Makeham,  and  he 
wished  that  the  author,  instead  of  devoting  a  portion  only  of  his 
paper  to  this  interesting  subject,  had  more  fully  gone  into  this 
question  for  their  benefit.  So  far  as  he  could  follow  the  formula 
which  Mr.  Hardy  gave  for  the  application  of  Makeham's  formula, 
he  had  adopted  the  second  moditication  of  Makeham;  so  that  the 
expression  within  brackets,  representing  the  mortality  of  the  H^''' 
Table,  was  deduced  from  that  ''  further  modification  "  which  Makeham 
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published  only  a  short  time  before  his  death.  Apparently,  the  second 
portion  of  Mr.  Hardy's  expression  was  based  upon  the  earlier  of 
Makehani's  formulas,  stated  in  the  familiar  form  which  represented 
the  force  of  mortality  as  made  up  of  a  constant  and  an  expression 
inci-easing  geometrically  ;  the  effect  of  selection  being  ingeniously 
arrived  at  by  the  adoption  of  arbitrary  fractions,  the  numerators  of 
which  represented  the  series  of  tigurate  numbers  of  the  fourth  order. 
He  should  like  to  ask  Mr.  Hardy  whether  it  was  not  a  fact,  assuming 
that  he  had  adopted  the  second  modification  of  jNIakeham,  that  the 
application  to  joint  lives  was  somewhat  more  cumbersome  than  if  the 
simpler  first  modification  had  been  adopted  throughout.  He  beheved 
that  Makeham  had  shown,  in  his  paper  of  1S90  above  referred  to, 
that  they  were  able  in  this  case  still  to  avail  themselves  of  the  law  of 
uniform  seniority,  but  under  somewhat  modified  circumstances,  as  to 
the  rate  of  interest  involved.  Turning  now  to  table  5  appended  to 
the  paper,  it  seemed  to  be  a  remarkable  fact  that  there  should  be  the 
excess  of  the  actual  deaths  over  the  expected  in  the  case  of  female 
lives  between  ages  10  and  35  ;  and  this  did  not  appear  to  be  altogether 
consistent  with  what  one  would  expect  from  the  general  comparisons 
of  the  rates  of  mortality;  but  no  doubt  the  facts  were  as  stated. 
The  table  7,  "  Comparison  of  tlie  mortahty  prevailing  among 
annuitants  and  assured  lives",  showed  on  the  unadjusted  facts, 
when  summed  in  groups  of  five,  a  very  irregular  progression  ;  and  it 
looked  as  if  the  original  data  were  unusually  irregular,  or  else  that  at 
some  ages  there  were  hardly  sufficient  data  to  produce  a  regular  or 
accurate  curve.  Finally,  in  one  small  point  of  criticism,  he  would 
venture  to  ask  whether  the  word  "  assurant "  was  a  word  fully 
admitted  into  the  English  language,  and  if  Mr.  Hardy  was  responsible 
for  it,  or  whether  it  had  received  a  prior  sponsor  ?* 

Mr.  A.  H.  Bailey  thought  the  word  "  assurant "  was  a  con- 
venient word,  and  a  very  good  suggestion,  as  obviating  the  difiiculty 
now  found  in  discriminating  between  the  assured  and  the  assurer, 
terms  which  are  now  frequently  confounded. 

Mr.  H.  W.  Mais'lt  said  they  were  very  much  indebted  to 
Mr.  Hardy  for  the  paper  which  he  had  read.  Those  members  who 
were,  like  himself,  unfamiliar  with  the  French  language,  could  now 
read,  mark,  learn  and  inwardly  digest  the  imj^ortaut  results  which 
the  French  actuaries  had  produced  in  their  great  work,  without  the 
trouble  of  translating  it.  He  hardly  liked  to  raise  the  question  of 
the  addition  of  the  one  quarter  of  the  entrants  in  the  last  half  of  the 
year  to  the  numbers  at  risk  during  the  first  year  of  observation,  after 
others,  better  qualified  than  himself,  had  said  thev  were  qviite  certain 
it  was  wrong ;  but  he  thought  there  might  be  a  possible  explanation 
found  in  the  want  of  more  complete  inlormation  as  to  how  the  data 
was  manipulated.  For  instance,  it  was  important  to  know  what  was 
done  with  the  deaths  that  occurred  in  the  latter  half  of  the  year 
amongst  those  who  entered  during  that  period ;  and  also  how  the 
withdrawals  were  treated  in  the  first  year  of  exposure.  If  a  large 
number  of  those  who  entered  in  the  latter  half  of  the  year  did  not 
renew  their  policies,  and  the  withdrawals  were  treated  as  being  under 

*  The  word  "  assurant  "  was  often  used  by  the  late  Dr.  Farr. — Ed.  J.I.A. 
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observation  for  half  a  yeai*  only,  and  if  the  deaths  which  occurred 
among  the  new  entrants  in  the  latter  half  of  the  year  were  brought 
into  account,  then  they  would  produce  a  rate  of  mortality  which  was 
too  high.  It  might  be,  that  to  correct  this,  a  rough  adjustment,  by 
adding  to  the  exposed  to  risk  in  the  first  year  a  quarter  of  the 
numbers  brought  forward,  was  made.  He  only  threw  out  that 
as  a  possible  explanation  of  what  otherwise  seemed  to  be  an 
unintelligible  proceeding.  With  regard  to  graduation,  he  thought 
]Mr.  Hardy  had  thrown  out  a  hint  which  might  be  extremely  useful 
in  future  graduations.  A  good  graduation  was  at  no  time  a  very  easy 
thing  to  accomplish.  It  required  a  great  deal  of  labour,  of  time,  and 
of  thought,  if  it  was  to  be  done  well.  He  felt  sure  thev  might  be 
able  to  get  an  excellent  graduation,  if  Makeham's  formula  were 
applied  to  a  table  already  well  graduated  by  the  graphic  method.  He 
did  not  think  there  was  any  mode  of  graduation  worth  considering, 
but  the  graphic,  and  Makeham's  method.  He  quite  agreed  with  the 
author,  that  the  ease  with  which,  by  Makeham's  formula,  the 
functions  which  they  constantly  required  in  practice  could  be 
obtained,  far  outweighed  any  slight  deviation  from  the  original  facts 
exhibited  by  the  application  of  Makeham's  method ;  and  that  there 
need  be  no  hesitation  in  employing  that  formula,  provided  the  values 
of  the  annuities  by  the  adjusted  table  were  practically  identical  with 
those  obtained  by  other  methods  of  adjustment  involving  no 
assumption  as  to  the  law  of  mortality.  He  had  himself  recently 
succeeded  in  making  a  graphic  graduation  which  would  very  closely 
comply  with  the  theory  of  errors  ;  and  if  any  of  the  young  actuaries 
would  like  to  try  their  hand  at  making  a  graduation  by  Makeham's 
method  from  those  figures,  he  should  be  very  pleased  indeed  to  give 
them  the  opportunity.  "While  on  the  question  of  graduation,  he 
would  like  to  point  out  what  their  friend,  Mr.  Bailey,  had  so  often 
insisted  upon — that  there  was  a  striking  increase  in  the  rate  of 
mortality  between  the  ages  of  20  and  25.  In  the  unadjusted 
mortality  table — males — it  would  be  seen  that  before  the  age  of  20 
and  after  the  age  of  22  the  rates  of  mortality  ran  fairly  well,  but 
curiously  enough,  at  the  age  of  20  there  was  a  very  considerable 
increase ;  and  amongst  the  female  lives  it  was  even  more  marked 
where  there  was  a  very  large  increase  from  age  21  to  age  24.  A 
graphic  curve  drawn  to  represent  the  mortality  prevailing  amongst 
both  those  classes  would  show  what  might  be  called  a  '•hump"  at 
those  ages,  and  this  was  true  of  almost  every  table  constructed  from 
actual  observation. 

Mr.  F.  T.  M.  Bters  asked  whether  the  assured  lives  in  these 
experiences  were  mainly  French  lives  ?  It  occurred  to  him  that  it 
was  possible  that  the  French  companies  had  got  a  large  number  of 
lives  from  S\\*itzerland,  particularly  from  French  Switzerland,  because 
the  Swiss  were  a  provident  and  an  assuring  community.  The  mortality 
amongst  the  Swiss  was  said  to  be  high,  and  he  believed  it  was 
attributed  to  phthisis  and  pulmonary  diseases  in  the  valleys  of 
Switzerland,  those  parts  being  very  densely  populated.  If  the 
experience  of  the  French  companies  included  a  large  number  of  Swiss 
lives,  it  was  possible  the  rate  of  mortality  among  the  French  lives 
assured  might  be  more  favourable  than  that  which  appeared  in  the 
table  Mr.  Hardv  had  brought  under  their  notice. 
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The  Phesident,  in  conveying  to  Mr.  Hardy  their  cordial 
acknowledgments  of  his  very  valuable  and  thoughtful  paper,  said  he 
could  not  avoid  expressing  the  gratification  thev  naturally  felt  that 
the  investigations  of  their  French  colleagues  had  been  prompted  by 
the  example  set  by  the  Institute  in  past  years ;  and  the  gratification 
was  enhanced  by  the  fact  that  the  two  methods  of  graduation  which 
they  had  adopted  were  those  which  had  been  devised  by  two  of  theii* 
most  distinguished  mathematicians,  formerly  connected  with  the 
Institute,  Mr.  Woolhouse  and  Mr.  Makeham,  the  former  in  connection 
with  the  preliminary  observations,  and  the  latter  with  those  results 
in  their  revised  and  completed  form.  Having  had  an  opportunity  of 
perusing  the  introduction  to  the  French  volume,  he  was  very  forcibly 
reminded  of  the  crusade  which  was  started  by  Sir  David  Brewster  a 
considerable  number  of  years  ago,  with  the  object  of  securing  what 
was  termed  "the  endowment  of  research."  It  was  ver}'  interesting 
to  observe  that  when  those  preliminary  results  were  submitted  at  the 
great  Exhibition  in  Paris  in  1S89,  the  jury  not  merely  awarded  a 
Grand  Prix  to  the  work,  but  presented,  in  addition,  a  Gold  Medal 
apiece  to  the  four  actuaries  concerned  in  its  preparation.  He  thought 
it  was  obvious  from  this  fact,  that  the  opinion  expressed  in  the 
immortal  work  of  "  Tristraiii  Shandy",  "  that  they  managed  these 
things  better  in  France",  still  held  good.  He  should  like  to  add  that 
Mr.  Finlaison,  whose  judgment  on  that  subject  was  extremeh' 
impressive,  had  written  to  him  as  follows :  "  I  think  the  general 
confirmation  of  our  standard  English  Tables  is  remarkable,  particularly 
as  to  the  relative  rates  of  mortality  of  the  two  sexes.  What  induced 
the  French  actuaries  to  adopt  one  annuity  rate  for  males  and  females 
after  the  superiority  of  female  life  was  proved  by  their  own  observa- 
tions, and  confirmed  by  what  has  been  long  known  here,  it  is  difficult 
to  understand.  I  should  have  thought  that  the  preponderance  of  the 
number  of  female  annuitants  might  have  convinced  them  of  the  risk 
of  using  an  amalgamated  table." 

He  (the  President)  thought  it  might  not  be  unfitting  on  his  part 
to  take  this  opportunity  of  calling  to  their  remembrance  the  fact 
that,  within  the  last  few  days,  the  most  distinguished  member  of  the 
Institute  as  a  pure  mathematician  had  passed  away,  in  the  person  of 
Professor  Sylvester.  Mr.  Sylvester's  connection  with  the  profession 
lay  in  the  fact  that  he  was  the  first  actuary  of  the  Equity  and  Law, 
from  184 i  to  1855  ;  and  they  had  the  pleasure  that  evening  of  seeing 
their  friend  Mr.  Bailey,  who  was  his  immediate  successor,  and 
Mr.  Burridge,  who  became  his  successor  at  a  remoter  period. 
Professor  Sylvester's  researches  lay  quite  apart  fi'om  the  routine  of 
their  work,  and  proved  of  so  recondite  a  character  that,  as  in  the  case 
of  all  original  minds,  many  years  must  necessarily  elapse  before  the 
value  and  meaning  of  his  results  could  be  appreciated  and  applied ; 
but  with  regard  to  his  native  force  and  power  of  intellect,  they  might 
very  fairly  say,  if  they  adopted  Professor  Tyndall's  method  of  graphic 
comparison,  that  Professor  Sjdvester,  in  the  region  of  pure  mathe- 
matics, ranked  at  no  very  considerable  distance  from  the  master  mind 
of  Newton  himself. 

He  congratulated  Mr.  Hardy,  in  begging  him  to  respond,  that, 
owing  to  the  exhaustiveness  and  insight  displayed  in  the  paper,  he 
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occupied  the  happy  position  of  having  mainly  to  reply  to  approbation 
and  praise. 

Mr.  Hardy,  in  replying,  thanked  the  speakers  and  the  members 
generally  for  the  appreciative  way  in  which  they  had  received  his 
somewhat  short  and  perhaps  rather  sketch}-  paper.  Mr.  Adlard,  he 
said,  threw  a  considerable  amount  of  light  on  the  subject,  and  he  was 
much  obliged  to  him  for  pointing  out  that  he  had  not  accurately 
described  the  classes  of  assurance  into  which  the  experience  had  been 
divided.  With  respect  to  the  question  of  the  relative  mortality  of 
annuitants  and  assured  lives,  Mr.  Adlard  thought  that  there  was 
sufficient  reason  in  the  observed  higher  rates  of  annuitants  to  retain 
those  rates  in  constructing  monetary  tables.  But  they  had  to  meet 
the  fact  that  frequently  now-a-days  they  were  asked  to  grant  a 
double  contract  on  the  same  life.  He  had  known  several  cases  of 
somewhat  large  magnitude,  in  wdiich  offices  had  been  asked  to  grant 
an  annuity  and  an  assurance  at  the  same  time,  on  the  same 
life,  and  it  was  quite  clear,  in  a  case  of  that  kind,  it  would 
not  only  be  an  anomaly  to  use  an  annuity  table  which  gave  a  higher 
rate  of  mortality  than  the  assurance  table,  but  it  would  also  involve  the 
office  in  certain  loss.  The  extra  rate  of  mortality  observed  amongst 
the  French  lives  had  been  commented  on  by  various  speakers,  and 
various  suggestions  had  been  made  as  to  how  it  could  be  accounted  for. 
He  did  not  attempt  in  his  pajier  any  explanation,  because  none  of  those 
explanations  appeared  to  him  to  quite  meet  the  case.  War  mortality, 
for  example,  scarcely  seemed  to  him  an  adequate  explanation,  as  the 
extra  mortality  was  ob.servable  not  speciallj-  at  the  \'ounger  ages,  but 
in  a  more  marked  degree  as  they  reached  the  older  periods  of  life. 
Then  as  to  the  suggestion  that  the  extra  mortality  is  due  to  the  fact 
that  rated-up  lives  were  not  taken  by  the  French  companies,  that  at 
first  sight  seemed  to  be  a  satisfactory,  or  at  least  a  partial, 
explanation  ;  but  exactly  the  same  thing  took  place  in  America — the 
offices  there  did  not  take  rated-up  lives,  and  the  American  Offices' 
Experience  was  very  much  better  than  their  own.  Mr.  Marks  had 
referred  to  the  effect  upon  the  recorded  annuitant  mortality  of 
possible  frauds.  Of  course,  it  was  difficult  to  say  to  what  extent 
fraud  might  affect  the  recorded  deaths  in  the  case  of  annuitants, 
but  he  should  not  think  himself  that  it  would  be  to  any  serious 
extent.  He  should  be  inclined  to  say  that  offices  were  more  liable 
to  be  content  with  insufficient  proof  of  age  in  the  case  of  annuitants, 
especially  the  older  annuitants,  than  to  be  lax  in  respect  of  proof  of 
existence.  The  older  the  life  the  more  difficult  it  was  to  produce 
absolutely  satisfactory  proof  of  age,  and  the  consequence  was  that 
they  were  often  asked  to  accept  as  proof  of  age  evidence  which 
was  not  absolutely  satisfactory  and  conclusive ;  and  if,  in  those 
cases,  they  got  certain  over-statements  of  age,  then,  of  course, 
their  experience  would  suffer.  He  was  glad  to  find  that  Mr.  Bailey 
approved  of  the  word  "assurant."  It  was  not  a  word  of 
his  own  invention,  although  he  was  not  prepared  to  say  at  the 
moment  where  he  found  it.  Mr.  Ackland  had  referred  to  the  com- 
parison of  the  premiums,  and  had  rightly  said  that  they  could  not 
properly  compare  those  premiums  unless  they  had  select  tables  to 
compare  them  by.     That  was  strictly  true.     He  thought  they  might, 
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however,  make  a  fairly  approximate  comparison,  and  when  they  bore 
in  mind  tliat  the  average  duration  of  the  assured  lives  on  which  the 
French  Table  was  based  was  about  8  years,  against  their  9^  in  the  H^^ 
Table,  they  would  see  that  the  efEect  of  selection  there  would 
probably  be  greater  proportionately  than  in  their  own  tables,  and 
therefore  tlie  French  experience  would  have  the  benefit  of  that  larger 
proportionate  number  of  selected  lives.  If  they  had  select  tables, 
instead  of  the  aggregate  tables  they  had  to  be  content  with  at 
present,  they  would  no  doubt  find  that  there  was  a  still  greater 
difference  between  the  French  experience  and  their  own.  Keferring 
to  the  question  of  the  graduation  by  Makeham's  formula  of  select 
tables,  the  example  given  was,  as  Mr.  Ackland  pointed  out,  according 
to  Makeham's  second  modification  of  Gompertz,  because  he  wished  to 
brino"  the  tables  as  near  to  the  original  H^''''  as  possible,  although  he 
did  not  attach  much  importance  to  the  twists  in  that  table  at  young 
ao-es.  Of  course  it  would  be  quite  possible,  by  carefully  selecting 
constants,  to  get  a  fairly  correct  agreement  between  the  adjusted  and 
unadjusted  table  without  using  his  second  modification.  Mr.  Byers 
had  made  some  interesting  remarks  as  to  the  mortality  of  Swiss  lives, 
which,  he  said,  were  subject  to  a  much  higher  rate  than  the  average, 
and  that  fact  might  possibly  to  some  extent  account  for  the 
hio-her  mortality  amongst  the  French  offices.  But  he  did  not  think 
it  would  go  far  in  that  direction,  because  they  could  scarcely  suppose 
that  the  Swiss  lives  would  form  a  very  large  percentage  of  the  whole 
lives  assured  by  these  four  French  companies.  He  was  very  glad  to 
find  that  both  his  referees  were  in  accord  with  him  as  to  the  procedure 
of  the  French  actuaries  in  calculating  the  "  exposed  to  risk." 
Mr.  Manly  did  not  appear  to  be  quite  convinced  on  the  point.  He 
thouo-ht,  however,  that  a  reference  to  the  specimen  schedule  and  the 
description  of  the  process  given  in  the  work  would  bear  out  the 
opinion  he  had  expressed  in  the  paper.  He  was  glad  to  say,  owing  to 
the  suggestion  kindly  made  by  Mr.  Young,  there  were  several  copies 
of  the  French  experience  now  in  the  library,  so  that  the  members  of 
the  Institute  would  have  an  opportunity  of  going  to  the  fountain  head, 
and  of  forming  their  own  judgment,  not  only  on  the  point  under 
discussion,  but  on  all  other  points  connected  with  it. 


On  the  Mortality  of  Assured  Lives  in  West  Africa. 

L  HE  question  of  the  rate  of  mortality  experienced  by  residents  on 
the  West  Coast  of  Africa,  has  recently  attracted  considerable 
attention  among  actuaries.  And  indeed  it  is  one  of  increasing 
importance.  Partly  owing  to  the  growth  of  the  Liverpool  trade 
with  the  West  Coast,  partly  owing  to  the  spread  of  European 
ideas  (including  that  of  life  assurance)  among  the  natives,  the 
number  of  proposals  to  life  offices  from  residents  in  Africa  is  each 
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year  becoming  greater.  It  is  most  desirable,  therefore,  that  some 
attempt  should  be  made  as  soon  as  possible  to  measure  the  extra 
risk  of  residence  on  the  AVest  Coast,  and  it  is  with  the  object  of 
assisting  such  an  attempt  that  the  present  note  is  offered  to  the 
readers  of  the  Journal. 

It  is  clear  that  for  the  purpose  in  view,  the  contributions  on 
the  subject  in  the  July  1897  number  are  not  altogether  suitable. 
For  Mr.  A.  E.  Sprague's  and  Mr.  Hart's  notes  do  not  deal  with 
assured  lives,  while  Mr.  Pagden's  letter,  though  not  open  to  this 
objection,  deals  with  an  experience  so  small,  and  of  so  special 
a  character,  that  its  results  are  scarcely  reliable.  Yet  these  results 
are  so  startling  that  it  appears  desirable  to  test  whether  they  are 
or  are  not  confirmed  by  the  experience  of  other  offices  which  have 
accepted  West  African  risks,  and  more  especially  those  whose 
experience  has  extended  over  a  considerable  period.  Two  such 
offices,  the  "Star"  and  the  "London  and  Lancashire^',  were 
approached  on  the  subject,  and  very  kindly  furnished  the  requisite 
data  for  the  proposed  investigation.  We  take  this  opportunity  to 
express  to  the  managers  of  these  offices,  our  appreciation  of  their 
public  spirit  in  the  matter.  The  work  was  entrusted  to  Mr.  A. 
Levine  and  Mr.  C.  T.  Weeden,  and  it  is  hoped  that  the  following 
account  will  not  prove  uninteresting. 

563  cards  in  all  were  contributed,  but  after  eliminating 
duplicates,  and  a  few  entrants  subsequent  to  31  December  1896, 
there  remained  523  lives  under  observation.  The  bulk  of  the 
lives  were  traders  or  professional  men,  in  a  good  position,  resident 
in  Agra  on  the  West  Coast,  or  Freetown,  Sierra  Leone.  The 
experience  extends  over  a  period  of  40  years.  The  total  years  of 
life  observed  were  4,712,  so  that  the  average  duration  of  the 
exposure  was  almost  exactly  nine  years.  There  were  altogether 
119  deaths  and  260  withdrawals,  while  144  lives  were  existing  at 
the  close  of  the  observations.  Among  the  withdrawals  were  a  few 
lives  who  had  permanently  returned  to  Europe;  the  date  of 
withdrawal  was  taken  as  the  date  of  such  permanent  return.  The 
subsequent  experience  of  these  lives,  to  which  reference  will  be 
made  later  on,  was  in  the  first  instance  disregarded.  A 
preliminary  examination  of  the  cards  seemed  to  show  that  the 
experience  was  almost  equally  made  up  of  European  and  of  native 
lives,  and  it  was  found,  in  fact,  that  of  the  523  lives,  263  were 
Europeans,  and  260  West  African  natives.  As  the  latter  were 
not    affected   by  the  phenomenon  known    as    acclimatization,  it 
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appeared  uudesirable   to   have   a   mixed  experience,   and   it   was 
decided,  therefore,  to  treat  the  two  classes  separately. 

Taking    first    the   European    lives,    the    263    entrants    were 
distributed  as  follows : 


Ages 

20-25 

26-30 

31-35 

36-40 

■41-45 

46-66 

Entrants 

28 

71 

70 

13 

25 

26 

The  total  years  of  life  observed  were  1,957,  and  there  were  54 
deaths,  133  withdrawals,  and  76  existing.  The  average  annual 
rate  of  mortality  was  therefore  only  2 "76  per-cent  as  compared 
with  4*7  found  by  Mr.  Sprague,  and  5'2  by  Mr.  Hart.  The 
nature  of  the  experience  in  each  of  the  age  groups  is  exhibited 
in  the  following  tables  : 


Ages  at  Entry  20-25 


Year  of 

Exposed 

Dxiration 

to  Risk 

1 

26 

2 

20 

3 

16 

4 

15 

5 

12 

6-29 

122 

Deaths 

1 
0 
0 

1 

0 
3 


Ages  at  Entry  26-30 


Year  of 
Diu-ation 

Exposed 
to  Risk 

1 

68 

2 

52 

3 

43 

4 

38 

5 

36 

6-33 

325 

Deaths 

0 
2 

1 
0 
0 


Total 


211 


Total 


562 


11 


Ages  at  Entry  31-35 


Ages  at  Entry  36-40 


Year  of 

Exposed 

Duration 

to  Risk 

1 

66 

2 

49 

3 

42 

4 

36 

5 

33 

6-33 

274 

Total 


500 


Deaths 

2 
2 
0 
2 

1 
8 

15 


Year  of 

Exposed 

Duration 

to  Risk 

1 

43 

2 

31 

3 

25 

4 

20 

5 

18 

6-37 

213 

Deaths 

2 
0 
0 
0 
0 


Total 


350 


Ages  at  Entry  41-45 


Ages  at  Entry  46-66 


Year  of 

Exj-iosed 

Duration 

to  Risk 

1 

25 

2 

20 

3 

16 

4 

15 

5 

13 

6-28 

93 

Deaths 

1 
0 
0 
0 
3 
4 


Year  of 

Exposed 

Duration 

to  Risk 

1 

22 

2 

18 

3 

15 

4 

15 

5 

10 

6-22 

72 

Deaths 

1 
0 
0 
2 
0 
5 


Total 


182 


Total 


152 


1898.] 


Lives  in  West  Africa. 


519 


Or,  taking  all  the  ages  together,  and  again  ages  26-40  together, 
we  have 


All  Ages  at  Estby 


Year  of 

Exposed 

Duration 

to  Risk 

1 

250 

2 

190 

3 

157 

4 

139 

5 

122 

6-37 

1,099 

Total 

1,957 

Deaths 

7 
4 
1 
5 
4 
33 

54 


Ages  at  Estry  26-40 


Tear  of 
Duration 

Exposed 
to  Risk 

1 
2 
3 
4 
5 
6-37 

177 
132 
110 
94 
87 
812 

Total 

1,412 

Deatlis 

4 
4 
1 
2 

1 
21 

33 


Average  annual  rate  of  mortality, 
2"76  per-ceut. 


Average  annual  rate  of  mortality, 
2*34  per-cent. 


The  data  in  the  separate  groups  are  too  few  to  yield  any  reliable 
rates  of  mortality,  but  this  objection  has  not  the  same  force  when 
applied  to  the  table  for  ages  26-4:0  combined.  These  are  the 
so-called  "  assuring  ages,^^  and  they  include  the  bulk  of  the 
entrants.  And  although  caution  must  be  exercised  in  drawing 
any  inference  from  an  experience  of  only  184  entrants,  yet  it  may 
be  urged  that  these  figures  show  at  least  that  !Mr.  Sprague's  and 
Mr.  Hart^s  rates  are  probably  too  high,  and  that  Mr.  Pagden's 
are  quite  exceptional.  Having  regard,  too,  to  the  fact  that  the 
present  experience  covers  a  period  of  nearly  40  years,  and  that  in 
recent  years  many  improvements  in  sanitation,  &c.,  have  been 
introduced  on  the  West  Coast,  it  seems  likely  that  future  results 
will  be  even  more  favourable. 

No  attempt  has  been  made  to  trace  the  effects  of  acclimatization, 
and  in  fact  none  was  possible,  as  the  materials  available  did  not 
show  the  condition  as  regards  acclimatization  of  the  lives  at  the 
date  of  assurance.  A  considerable  number  of  the  lives  had,  we 
understand,  then  already  become  acclimatized.  By  grouping 
the  years  of  duration  in  various  ways,  different  apparent  laws 
of  mortality  can  be  obtained,  but  none  of  these  can  be 
regarded  as  satisfactory  in  view  of  the  limited  character  of  the 
experience.  The  taole  for  ages  26-40  given  above  may  be  taken, 
however,  as  at  least  an  indication  that  the  mortality  is  probably 
heaviest  in  the  first  two  years  of  exposure ;  so  that  acclimatization 
would  begin  to  operate  in  the  third  year. 

A  table  is  added  giving  the  experience  according  to  ages 
attained;  the  figures  are  not  important  in  themselves,  but  they 
may  be  useful  in  facilitating  a  comparison  with  the  H^^  Table. 
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The  data  for  the  first  five  years,  and  for  the  subsequent  experience 
are  given  separately. 


Age 

Firsts 

Years 

Aft«r  5  Tears 

Age 
attained 

X 

First  5  Years 

After  5  Years 

attained 

X 

E^ 

d^ 

E.          d. 

E:.             dx 

E. 

d. 

20 

1 

50 

7           1 

36          1 

21 

2 

51 

8           1 

34          4 

22 

6 

52 

8 

28          1 

23 

15 

53 

9 

26          2 

24 

16 

2 

54 

9 

21 

25 

17 

...    1 

55 

8 

19 

26 

28 

i 

56 

5            1 

20 

27 

34 

5 

1 

57 

3 

20 

28 

40 

8 

58 

1            1 

19 

29 

42 

7 

59 

1 

17 

1 

30 

46 

"2 

9 

1 

60 

0 

16 

1 

31 

44 

1 

16 

61 

0 

15         ...    1 

32 

46 

21 

62 

0 

14 

1 

33 

45 

24 

63 

0 

11 

34 

49 

i 

25 

64 

0 

10 

35 

44 

35 

... 

65 

0 

9 

i 

36 

40 

3 

40 

4 

66 

7 

37 

38 

2 

35 

... 

67 

6 

1 

38 

43 

2 

37 

i 

68 

4 

39 

37 

43 

2 

69 

4          1 

40 

27 

1 

44 

1 

70 

3 

41 

15 

49 

71 

0          '.'.'. 

4 

2 

42 

19 

46 

2 

72 

2 

43 

21 

47 

73 

...    i    ... 

2 

44 

15 

1 

48 

74 

' 

2     '     I 

45 

16 

47 

"i 

75 

1 

46 

13 

43 

76 

1 

47 

15 

41 

... 

77 

48 
49 

11 
9 

1 
1 

40 

37 

2 

Totals 

858          21 

1,099        33 

Taking    next    the    native    live?;    there    were    260    entrants 
distributed  thus : 


Ages           16-25 

26-30 

31-35 

36-40 

41-45 

46-61 

Entrants       21 

53 

58 

61 

36 

31 

The  total  years  of  life  observed  were  2,755;  and  there  were 
65  deaths,  127  withdrawals,  and  68  existing.  The  average 
annual  rate  of  mortality  was  thus  2*36  per-cent,  as  compared 
with  2"76  per-cent  for  the  Europeans.  It  will  be  noticed  that  the 
average  duration  of  exposure  is  greater,  which  is  accounted  for 
partly,  of  course,  by  the  fact  that  we  have  here  no  cases  of 
"permanent  return  to  Europe^^,  and  consequent  neglect  of  a 
portion  of  the  experience.     For  purposes  of  comparison  we  give 
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the  following  tables,  similar  in  form  to  those  given  above  for  the 
European  lives: 


Ages  at  Extrv  lG-25 


Year  of 

Exposed 

DuKition 

to  Risk 

1 

21 

2 

15 

3 

14 

4 

12 

5 

10 

6-36 

132 

Deaths 

0 
0 
0 
1 

0 


Ai.iE6  AT  Entry  --'tf-SO 


Total 


204 


Year  of 

Exposed 

Diu'atiou 

to  Risk 

1 

52 

2 

41 

3 

37 

4 

32 

5 

28 

6-38 

418 

Total 

608 

Deaths 

1 
0 

1 
0 
1 
9 

12 


Ages  at  Entry  31-35 


Ages  at  Estey  30-10 


Ye;ir  of 

Exposed 

Juration 

to  Risk 

1 

57 

2 

49 

3 

45 

4 

41 

5 

35 

6-39 

417 

Total 


644 


Deaths 

1 

0 

1 

0 

1 


11 


Year  of 
Duration 

Exposed 
to  Risk 

1 

58 

2 

50 

3 

46 

4 

42 

5 

36 

6-40 

449 

Total 


681 


0 
1 

0 

1 
1 

10 
13 


Ages  at  Entry  il-45 


Year  of 

Exi^osed 

Dui-ation 

to  Risk 

1 

35 

2 

33 

3 

28 

4 

28 

5 

23 

6-27 

168 

Total 


315 


Year  of 

Exijosed 

Duration 

to  Risk 

1 

254 

2 

217 

3 

195 

4 

175 

5 

150 

6-42 

1,764 

Total        2,755 


0 
0 
0 

1 
0 
9 

10 


All  Ages  at  Entry 


Deatlis 

4 
3 


3 
3 

47 

65 


Average  annual  rate  of  mortality, 
2-36  per-cent. 


AGEb   AT   EnTTUY    40-01 


Year  of 
Duration 

Exposed 
to  Risk 

1 

31 

2 

29 

3 

25 

4 

20 

5 

18 

6-42 

180 

Total 

303 

Ages 

AT   ENTR-i 

Year  of 
Duration 

Exposed 
to  Risk 

1 

167 

2 

140 

3 

128 

4 

115 

5 

99 

6-40 

1,284 

Total        1,933 


Deaths 

2 
2 
3 

0 

0 
6 

13 


Deaths 

2 
1 
2 
1 
3 


36 


Average  annual  rate  of  mortality, 
1'86  per-cent. 


But  in  dealing  with  native  liveS;  the  element  of  acclimatization 
does  not  enter  at  all.  These  tables,  therefore,  which  proceed  by 
the  duration,  are  useful  only  to  trace  the  effects  of  selection.     In 
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a  small  experience  like  the  present^  howcvei-,  it  will  probably  be 
more  useful  to  find  the  rates  of  mortality  for  ages  attained, 
regardless  of  duration^  and  to  compare  the  results  with  the  H^ 
Table.     The  following  table  shows  the  experience  on  this  basis  : 


Age 

Age 

Age 

attained 

E..- 

d. 

attained 

K.C 

d^ 

attained 

Ex 

^x 

=.).- 

1 

=.v 

=  ,j; 

16 

41 

103 

3 

66 

22     1 

2 

17 

1 

... 

42 

105 

3 

67 

20     ' 

3 

18 

1 

43 

102 

1 

68 

16     , 

1 

19 

0 

44 

101 

69 

15 

20 

0 

45 

100 

70 

11 

2 

21 

1 

46 

90 

"2 

71 

9 

2 

22 

3 

47 

84 

1 

72 

5 

23 

8 

48 

87 

2 

73 

4 

24 

11 

49 

85 

74 

4 

25 

17 

50 

85 

3 

75 

4 

26 

20 

51 

80 

5 

76 

4 

27 

29 

i 

52 

74 

4 

77 

2 

28 

39 

1 

53 

68 

2 

78 

2 

29 

41 

54 

62 

1 

79 

30 

48 

55 

62 

2 

80 

31 

58 

i 

56 

53 

2 

81 

32 

61 

2 

57 

46 

1 

82 

33 

67 

58 

39 

3 

83 

34 

69 

2 

59 

35 

3 

84 

35 

73 

1 

60 

31 

85 

36 

80 

1 

61 

33 

2 

86 

37 

88 

1 

62 

29 

87 

38 
39 

88 
96 

1 

63 
64 

27 
24 

"2 

40 

101 

1 

65 

22 

Total 

2,755 

35 

Or,  grouping  the  ages,  we  have 


Exi>eoted  Deaths 

Ages 

Exjiosed  to  Risk 

Actual  Deaths 

according  to 
H"  Table 

Excess 

16-30 

220 

2 

1-6 

0-4 

31-40 

781 

10 

7-3 

2-7 

41-45 

511 

7 

5-7 

1-3 

46-50 

431 

8 

6-2 

1-8 

51-55 

346 

14 

6-4 

7-6 

56-60 

204 

11 

5-2 

5-8 

61-87 

262 

13 

14-0 

-10 

2,755 

65 

46-4 

18-6 

It  is  worthy  of  notice  that  not  till  ages  51  and  upwards  does 
the  rate  of  mortality  appear  very  much  in  excess  of  the  H-*^  rate. 
Moreover,   the  progression   appears   so   regular  that   it  may   be 


1898.]     Are  Events  resulting  from  the  Human  Will,  Sfc.         523 

regarded  as  a  tolerably  accurate  exhibition  of  the  facts.  Aud 
although,  as  already  mentioned,  the  experience  is  too  small  to 
justify  any  absolute  conclusions,  yet  it  seems  to  suggest  that  for 
the  younger  assuring  ages  the  annual  extra  mortality  in  the  case 
of  West  African  Native  Lives  is  not  more  than  1  per-cent. 

It  may  be  useful  in  conclusion  to  give  briefly  the  facts 
relating  to  the  European  Lives  who  passed  out  of  the  experience 
by  their  permanent  return  to  Europe.  The  number  of  these  was 
18,  and  their  average  age  at  the  date  of  such  return  was  43"5. 
Their  subsequent  experience  shows  5  deaths,  5  withdrawals,  and 
8  existing.  The  years  of  life  were  129,  so  that  the  average 
rate  of  mortality  was  3'87  per-cent,  considerably  greater,  as  might 
be  expected,  than  the  average  rate  for  the  whole  experience. 

A.  L. 


Are  Events  resulting  from  the  exercise  of  the  Human  Will  suitable 
for  the  Deduction  of  Serviceable  Probabilities  ? 

The  following  interesting  and  instructive  correspondence  on  an  important 
subject  has  been  placed  at  our  disposal  bj'  the  writers,  and  wo  need  not 
make  any  apology  in  submitting  it  to  the  readers  of  the  Journal. — Ed.  J.I. A. 

I. 

Letter,  dated  iO  March  lb97,  froni  M.  Hexei  Adax,  of  Brussels, 
President  of  the  AssociatioJi  of  Belgian  Actuaries,  and 
Corresponding  Member  of  the  Institute  of  Actuaries,  to 
Me.  T.  E.  YouyG,  President  of  the  Institute  of  Actuaries. 

J.  SHOULD  be  most  obliged  if  you  would  be  kind  enough  to 
give  me  your  opinion  on  the  following  point. 

You  know  the  Austrian  Scheme  for  compensation  for  accidents 
of  Labour  and  the  allowances  it  provides,  particularly  in  case  of 
death  of  the  Workman. 

Such  a  Scheme  necessitates  Family  Tables  showing  the 
probability  of  marriage,  the  probability  of  bachelorhood,  the 
probability  of  issue,  the  probability  of  the  existence  of  children 
under  15  years  of  age,  the  probability  that  the  deceased  is  the 
only  support  of  ascendants,  the  probability  of  poverty  of  the 
latter. 

If,  as  I  think,  Family  Tables  are  supposed  to  show  laws  of 
probabilities,  I  must  confess  that,  although  admiring  the 
ingenious  calculations  made  by  Actuaries  on  the  subject,  I 
cannot  bring  myself  to  recognize  their  practical  value,  because 
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the  facts  considered  belong  to  man's  free  Will.  (While  tlie 
statistical  element  of  other  facts,  such  as  pauperism,  the 
suppoi'ting  of  pauper  ascendants,  are  not  well  known). 

If  facts  proceeding  from  man's  free  Will  can  be  made  the 
subject  of  calculations  which  will  show  their  course  in  the  past, 
I  think  it  would  be  somewhat  rash  to  draw  deductions  therefrom 
with  reference  to  the  future^  and  it  would  be  dangerous  to  apply 
such  deductions  to  financial  schemes. 

If  there  is  no  indiscretion,  I  should  be  very  glad  if  you 
would  give  me  summarily  your  views  on  the  subject. 

P.S. — I  know  the  papers  on  the  subject  published  in  the 
Journal  of  the  Institute  of  Actuaries,  such  as  on  Family 
Annuities,  by  Mr.  G.  King,  and  others  by  Mr.  Sprague,  but  I  do 
not  find  in  these  whether,  as  a  principle,  facts  deriving  from 
man's  free  Will  may  be  submitted  to  probability  calculations. 

II. 

Memorandum,    dated    15     March     1897,    from     Mr.    YoiryG     to 

M.  ADA^^ 

If  I  do  not  misapprehend  the  purport  of  your  letter  of  the 
10th  inst.,  I  understand  the  question  to  be  whether  the  Calculus 
of  Probabilities  can  be  validly  applied  to  facts  dependent  on  the 
exercise  of  the  Human  Will,  and  particularly,  whether  the 
deduced  numerical  results  can  form  a  safe  foundation  for  financial 
schemes  dealing  with  the  future. 

The  question  is  undoubtedly  a  difficult  one,  and  necessarily 
involves  the  metaphysics  of  the  nature  of  the  Human  Will. 

In  the  facts  of  Mortality  we  are  concerned  with  an  event  which 
is  certain,  and  only  require  to  determine  its  rate  and  mode  of 
incidence  from  age  to  age,  which  again  is  almost  absolutely, 
though  not  entirely,  independent  of  the  Will.  One  probability, 
therefore,  alone  is  involved.  In  the  facts  of  marriage,  on  the 
other  hand,  we  are  concerned  with  a  double  probability — the 
probability  of  marriage  itself,  and  the  probability  of  its 
occurrence  at  different  ages — both  being  dependent  on  the 
exercise  of  the  individual  Will  as  influenced  by  social  conditions, 
personal  elements,  and  material  circumstances. 

The  problem,  as  I  have  said,  involves 

(i)  the  psychological  nature  of  the  Will, 
(ii)  the  visible  results  of  the  exercise  of  Will  as  evidencing 
its  nature  and  conditions. 
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I  veiitui'c^  therefore^  with  much  diffidence,  to  hazard  a  few 
remarks. 

I  do  not  pretend  in  any  degree  to  have  fathomed  the  subject, 
though  I  have  long  meditated  upon  it ;  but  I  confess  I  can  form 
no  valid  conception  of  the  Will  except  under  the  form  of  a  Motive 
Theory.  In  other  words,  I  can  in  no  intelligible  way  regard  the 
Will  as  an  Arbitrary  Force,  acting  in  irregular  or  capricious 
modes,  but  rather  as  a  Force  which  is  influenced  by  Motives  or 
Springs  of  Action,  and  which  follows  the  Motive  or  Influence 
Avhich  happens  at  the  moment  to  be  the  strongest  or  most 
attractive;  and,  further,  that  that  Motive  is  shown  to  be  the 
strongest  in  whose  direction  the  Will  operates.  It  seems  to  me 
that  even  apparently  exceptional  cases  confirm  this  view.  A  man 
is  surrounded,  we  may  observe,  by  conflicting  appeals  to  different 
courses  of  action  among  which  the  Will  must  choose  ;  he  fails  to 
respond  to  any  of  them,  and,  hence,  appears  to  possess  an 
arbitrary  power;  that  is  to  say,  the  Motive  Theory  seems  to  fail. 
But,  from  much  observation  and  reflection,  I  think  that  the 
Theory  still  furnishes  the  explanation.  For,  at  the  moment  of 
choice,  a  desire,  e.g.,  to  act  differently  from  other  people,  and 
thus  to  show  his  superiority,  may  affect  his  mind;  or  a  feeling  of 
obstinacy  may  prevail ;  or  some  higher,  but  not  evident,  emotion 
or  influence  may  enter,  and  thus  the  man  may  select  a  course 
quite  distinct  from  the  several  coui'ses  which  we  notice  as 
presented  to  him.  But  the  feelings  I  have  named — superiority 
and  obstinacy — are  also  Motives ;  they  are  appeals  to  the  action 
of  the  Will  in  certain  particular  modes  :  and,  hence,  a  Motive 
Theory  of  Will,  or  a  Will  that  is  governed  by  Motives,  appears  to 
be  a  valid  truth. 

Hence,  as  the  Will  is  not  arbitrary,  but  is  controlled  by 
Motives  so  that  a  sequence  universally  exists  between  Motive  and 
Act,  we  may  regard  its  manifestations  as  the  subject  of  intelligent 
study  and  prevision.  If  the  Will  were  arbitrary,  no  science  of 
Will,  or  calculations  expressing  its  results,  would  be  possible ;  if 
the  Will  be  always  influenced  by  definite  Motives,  a  science  of 
probabilities,  that  is,  of  future  forecasting,  is  feasible.  In  other 
words.  Arbitrariness  excludes  uniformitij  of  action,  and,  therefore, 
of  measurement  or  probability;  but  the  conception  of  a  Will 
which  is  impelled  by  the  strongest  Motives  involves  uniformity 
of  action  in  the  long  run,  and  is,  therefore,  properly  the  subject  of 
calculations  for  future  guidance.  The  proposition  seems  correct 
that,  given   hereafter  the  occurrence  of  the   same  Motives  and 
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circumstances  (internal  and  external)  which  impelled  a  man  to  a 
particular  action  in  the  pastj  that  same  action  will  result  again. 
(It  is,  of  course^  involved,  that  the  individual  Character — the 
consolidated  result  of  heredity,  and  past  personal  exercises  of  Will 
— is  a  prime  factor  in  the  case,  since  that  character  will  be  move 
congenial  to  one  class  of  Motives  than  to  another,  and,  hence,  the 
Will  will  generally  follow  the  congruent  class.) 

I  turn  now  to  the  second  element  which  is  necessary  if  a 
basis  of  calculation  and  prevision  for  the  future  is  to  be  formed, 
viz. :  the  similarity  of  the  nature  of  the  Will  as  exhibited  in 
different  persons  and  races.  If  different  Wills  were  differently 
constituted,  so  that  the  conception  of  one  Will  would  require  to 
be  materially  modified  before  it  could  be  applied  to  another,  no 
probabilities  would  be  possible,  for  no  uniformly  average  result 
could  be  obtained.  I  need  not,  however,  dwell  upon  this  point, 
for  it  will  be  conceded  that  human  Nature  is  framed  on  the  same 
essential  lines.  Hence,  I  conclude  from  (i)  the  nature  of  the 
Will  as  controlled  by  definite  Motives  and,  therefore,  capable  of 
showing  uniformities  of  action,  and  (ii)  the  generic  similarity  of 
all  Wills,  that  a  science  of  probabilities  is  feasible  in  relation  to 
events  which  depend  upon  the  operation  of  the  Will. 

Another  consideration  lies  in  this  :  some  Motives  appeal  to 
one  Will  more  vigorously  and  decisively  than  to  another,  and  so 
generally:  and  in  a  combination  of  results  of  AVill,that  is,  in  average 
results  deduced  from  the  exercise  of  many  Wills,  we  gain  a  fair  and 
representative  exhibition  of  the  infiueuce  of  all  possible  Motives. 

Human  acts  then,  or  the  results  of  Will,  being  examined,  e.g., 
in  the  case  of  Marriage — we  possess,  I  conceive,  a  reasonable  and 
(if  the  range  of  observation  be  adequate)  a  sound  basis  for 
mathematical  probabilities,  or  uniformities  for  future  application. 
And  the  practical  value  (which  is  the  essential  requirement)  of 
such  researches  and  calculations  for  future  use  will  depend  upon 
(i)  the  adequate  extent  of  our  observations,  and  (ii)  the  appro- 
priateness and  similarity  of  the  class  of  facts  we  have  examined, 
and  from  which  we  have  obtained  our  calculations,  with  the  class 
of  facts  to  which  we  desire  to  apply  those  calculations. 

Speaking  now  of  many  practical  deductions  and  applications 
of  probabilities  of  this  character, — especially  where  the  schemes 
considered  are  of  wide  extent  and  involve  many  difficult  elements, 
— I  am  distinctly  of  opinion  that  to  a  large  degree  they  are  mere 
guess-work,  for  they  generally  fail  in  one,  or  more,  or  all  of  the 
following  characteristics : 
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(i)  the  results  from  which  the  probabilities  are  deduced 
may  be  too  obscure,  or  imperfect,  or  irrelevant,  or 
insufficient. 

(ii)  the  calculations  may  be  applied  to  cases  which  are  not 
sufficiently  similar  in  nature  and  circumstances  to  the 
cases  from  which  the  calculations  have  been  obtained. 

(lii;  the  application  of  the  probabilities  may  not  take 
account  of  the  fact  that  the  proposed  scheme  (based 
on  the  calculated  probabilities)  may  so  far  affect  the 
cases  of  the  future  as  to  render  them  to  an  extent 
inappropriate  for  such  application. 

(iv)  the  calculations  may  be  largely  and  specially 
determined  by  past  conditions,  personal  and  social ; 
and  it  is  often  not  adequately  kept  in  view  that 
a  modification  of  those  conditions  in  the  future  will 
also  affect  the  probabihties  employed,  and  affect, 
therefore,  their  suitability  of  application. 

XoTE. — In  the  preceding  remarks  I  have  dealt  mainly  with 
a  priori  considerations,  which  indicate  the  reasonableness  of 
anticipating  that  the  results  of  AVill  may  be  regarded,  under  the 
circumstances  I  have  mentioned,  as  proper  data  fur  calculation  and 
expectation;  the  subject  will  be  completed  by  taking  into  account 
the  uniformities  disclosed  by  the  results  of  observation  on  the 
exercise  of  a  Combination  of  Wills. 

III. 

Letter,  dated  19  JIarch  1S97,  from  M.  Adax  to  Mh.  YouyG. 

I  think  you  have  understood  perfectly  Wfll  my  quei-tiun  wliich 
indeed  is  :  Are  facts  resulting  from  the  exercise  of  Man^s  Free 
Will  fit  to  be  made  the  subject  of  statistical  researches  which 
would  allow  to  deduce  a  law  showing  their  prubabilitv  of 
occurrence  ? 

As  you  rightly  observe,  the  question  involves  most  delicate 
psychological  elements,  giving  it  a  philosophical  character  ;  the 
varying  nature  of  which  seems  to  me  scarcely  fitting  with  the 
homogeneous,  precise,  elements  wanted  to  form  a  safe  foundation 
for  probability  calculation. 

Now,  in  the  case  I  am  particularly  aiming  at,  i.e.,  in  the  case 
of  the  Austrian  Law,  and  with  reference  to  marriage  as  an  action 
dependent  ou  the  exercise  of  the  Human  Will,  the  motives 
influencing  the  labourer's  Will — social  conditions — personal 
elements    (character) — material    circumstances — seem    to    me   to 
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possess  such  power  that  tlie  practical  value  of  the  calculations 
becomes  delusive. 

Indeed,  it  must  be  considered  that  one  of  the  main  generating 
elements  of  compensation  is  the  wages  paid,  and  that  these  are 
subject  to  fluctuations  of  every  kind,  resulting  from  the  most 
various  and  unsteady  causes. 

Therefore,  I  am  rather  induced  to  consider  as  very  doubtful 
the  value  of  the  Family  Tables  which  have  been  admitted  in 
Austria,  and  I  feel  inclined  to  lay,  to  a  great  extent,  at  the  door 
of  the  confidence  put  in  this  instrument,  the  bad  working  of  the 
scheme. 

I  understand  that,  from  observations,  a  Mortality  Table  of  the 
labouring  classes  according  to  their  occupation  may  be  deduced, 
but  I  cannot  bring  myself  to  admit  that  one  may  calculate  and 
ascertain : 

(1)  the  probability  that  the  labourer  will  marry  or  not. 

(2)  that  he  will  or  not  leave  a  widow,  if  the  ages  of  man 

and  wife  are  not  ])reviously  known. 

(3)  that  he  will  or  not  leave  children  under  fifteen  years  of 

age. 

(4)  that  he  will  or  not  leave  ascendants  in  want. 

(5)  that  he  will  or  not  leave  a  widow  who  will  marry  again 

or  not. 

The  value  of  appreciations  given  on  that  subject  seems  to  me 
to  belong  to  what  you  call  mere  guess-work,  and  would  appear  veiy 
disquieting  to  me  as  a  foundation  of  a  social  scheme. 

You  will  perceive  that  I  am  particularizing  the  question  to 
which  you  give  a  more  general,  higher,  and  more  philosophical 
scope. 

External  conditions  will  indeed  mostly  influence  the  AVill,  but 
still  I  do  not  think  that  one  may  deny  it  a  certain  independence, 
either  as  re-action  against  those  conditions,  or  as  pure 
spontaneousuess  free  from  influence. 

Liberty  is  voluntary  action  exercising  itself  with  a  thorough 
knosvledge  of  the  matter  and  without  an  irresistible  motive. 

Mind^s  Nature  is  activity  ;  and  the  proof  of  its  liberty  is  the 
original  activity,  the  source  of  which  lies  in  the  mind. 

This  is  the  spontaneousuess  by  virtue  of  which  the  mind  acts 
of  its  own  accord — there  seems  to  be  no  reason  for  putting  it 
completely  aside. 
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IV. 

Letter,  dated  22  March,  from  Me.  Youkg  to  M.  Adan. 

If  we  observe  a  sufficient  number  of  events  produced  by  the 
operation  of  the  Human  Will — sufficient  in  number  and  extent,  I 
mean,  to  exclude  the  supposition  of  mere  chance,  or  local  or 
temporary  conditions — these  results,  I  conceive,  would  be 
acceptable  as  the  basis  for  deducing  probabilities  for  future 
guidance,  assuming  always,  as  I  have  mentioned,  that  the  future 
circumstances  ave  pari  materie  with  the  cases  in  question. 

As  an  example  of  temporary  conditions  I  might  take  the 
following  case :  the  price  of  w'heat  is  usually  brought  into 
relation  with  the  rate  of  marriage,  but,  without  fully  accepting 
this  specific  view,  it  is  a  matter  of  experience  that  a  time  of  low 
prices  is  usually  a  period  of  an  increase  in  the  marriage  rate. 
Hence,  I  mean  that  if  the  events  observed  were  restricted  to 
years  of  low  prices,  the  probabilities  obtained  would  be  quite 
inapplicable  when  we  regard  economic  conditions  generally. 

My  conclusion,  therefore,  is  that  marriage  probabilities  are 
safe  data  to  proceed  upon  provided  the  proper  conditions  (scientific 
and  practical)  of  collection  and  application  are  observed,  and  I 
think  that  such  tables  for  various  classes  of  the  population  mav 
be  prepared,  which  could  be  practically  depended  on  for  schemes 
involving  the  occurrence,  or  absence,  of  marriage.  But  here, 
again,  I  point  out,  referring  to  my  previous  letter,  that  it  may 
even  happen  that  the  scheme  itself,  according  to  its  nature  and 
consequences,  may  affect  generally  the  future  tendency  to  marry, 
so  that  the  cases  are  rendered  unsuitable  for  the  application  of 
the  probabilities  by  reason  of  the  very  scheme  which  these 
probabilities  support. 

Having  said  this,  I  am  quite  prepared  to  concur  with  you 
that  probabilities — that  is  to  say,  probabilities  in  the  sense  in 
w^hich  we  understand  the  doctrine — relating  to  the  leaving  of 
children  under  15  years  of  age,  to  the  leaving  of  parents  in  a 
condition  of  want,  and  similar  events,  are  essentially,  as  far  as  I 
have  been  able  to  observe,  of  the  nature  of  mere  guess-work 
without  any  practical,  or  scientific,  foundation  whatever.  This 
latter  defect  was  that  which  impressed  me  the  most  seriously  in 
considering  the  German  Law  of  Assurance  against  Invalidity  and 
Old  Age. 

AVhen  I  thus  speak,  however,  I  do  not,  I  should  add,  exclude 
the  possibility  of  data  upon  these  subjects  becoming  so  extensive, 
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homogeneous^  and  consistent  as  to  furnish  a   suitable  foundation 
for  deductions. 

It  seems  to  me  to  be  the  same  thing — when  observations 
dependent  upon  the  exercise  of  the  Will  are  collected;  and  show 
order  and  regularity — whether  we  say  that  the  events  are  such  as 
to  afford  guidance  for  the  future,  or  that  the  Will,  producing 
them,  is  uniform  in  its  action. 


REVIEW. 


Mortality   Tables  and  Frequencij- Curves.^ 

Of  the  various  papers  comprised  in  these  two  volumes,  ranging  as 
they  do  over  a  great  variety  of  subjects,  it  is  our  intention  to  deal 
only  with  that  giving  its  title  to  the  collection,  though  there  are 
several  that  might  be  expected  to  appeal  specially  to  the  actuary. 

The  paper  in  question  was  originally  delivered  as  a  lecture  before 
the  Leeds  Philosophical  and  Literary  Society  (January  1895),  and 
is  a  popular  exposition  of  some  of  the  results  arrived  at  by  the  author 
in  his  memoir  upon  "Skew  Variation  in  Homogeneous  Material" 
{Phil.  Trans.,  Vol.  168,^;.  343),  the  second  of  an  important  series  of 
papers  on  the  Mathematical  Theory  of  Evolution. 

The  present  paper  is  described  by  the  author  as  "  an  attempt  to 
"  resuscitate  the  mediaeval  conception  of  the  relation  between  Death 
"  and  Chance  (as  illustrated  in  the  many  '  Dances  of  Death  '  for 
"  which  we  are  indebted  to  various  artists),  and  to  express  it  in  a  more 
"  modern  scientific  form."  In  other  words,  it  is  an  attempt  to  represent 
the  dx  column  of  the  mortality  table,  the  number  of  deaths  occurring 
in  successive  years  of  age  among  the  survivors  of  a  given  number  of 
births,  by  a  series  of  super-imposed  frecpiency-curves. 

Each  such  frequency-curve  may  be  considered  to  represent  a 
"chance  distribution",  defining  the  latter  as  "one  in  accordance 
"  with  law,  and  one  the  nature  of  which  [as  a  whole,  but  not  that  of 
"  individual  casesjt  can  for  all  practical  purposes  be  closely  predicted." 

This  definition  of  a  "  chance  distribution  "  is  perhaps  wider  than 
would  ordinarily  be  accepted  as  convenient,  as  among   the   various 
frequency-curves  which  Professor  Pearson  introduces,  those  represented 
by  the  familiar  functions 
n 

K    •   = pXf.n-X     f^i;i(]^     y^g-C.V- 


(the  latter  coinciding  with  the  former  when  n  is  very  large  and  for  com- 
paratively small  values  of  n  when  ^;  =  (^  =  i)  alone  represent  "chance 
distributions  "  in  the  sense  of  coinciding  with  the  distribution  of  the 
number  of  occurrences  of  a  given  event  in  a  given  number  of  trials, 
when  the  probability  of  the  occurrence  at  each  trial  is  known  and  fixed. 

*  The  Chances  of  Death,  and  other  Studies  in  Evolution.  By  Kael 
Peaesox,  M.A.,  F.R.S.     2  vols.     {YA.  Arnold.) 

t  Some  such  qualifying  words  seem  necessary,  as  otherwise  the  term  "chance 
distriltution"  would  be  extended  to  series  of  events  such  as,  say,  the  number  of 
lunar  eclipses  in  successive  years,  in  which  each  individual  result  can  be  predicted. 
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For  a  complete  account  of  the  various  types  of  frequency-curves, 
and  the  method  of  fitting  a  curve  to  a  given  set  of  statisticalresults*, 
reference  must  be  made  to  Professor  Pearson's  "  Memoir  on  Skew 
Variation"  above  mentioned,  or  to  Mr.  Yule's  recent  papers  in  the 
Statistical  Society's  Journal,  the  whole  of  which  ought  to  be  of 
extreme  interest  to  statisticians.  It  will  be  enough  here  to  mention 
the  types  of  curves  dealt  with  by  the  author,  which  can  be  best 
presented  in  a  tabular  form. 


Types  of  Fi 

eq^uency-Curves. 

Chai-acter  of  Curve 

-pj^g                                                           EXAJIPLES. 

y  = 

rSkew  . 
^In  both  directions -i 

'-(-.^r"(-ir^-"<^. 

-')" 

"(.. 

I                                (.Symmetrical 
Limited  Range    .< 

"|K-5r 

^In  one  direction  .    Skew  . 

III 

3/0(1.  J  .- 

^Skew   . 

) 

IV 

/       x-\-^ 

Unlimited  Range    In  both  directions^ 

(^Symmetrical 

V^«(^l  +  -j      ;  5^ne-''= 

iH — I     (1 )     ,  is  obviously  a  generalized 

form  for  Types  I,  11,  III,  and  V. 

The  value  of  x  for  which  either  function  is  a  maximum,  is  termed 
by  the  author  the  "Mode",  corresponding  to  the  most  probable 
event. 

The  average  value  of  x  as  given  bv  the  relation 


dx 


J  "2 

(f>(x)dx 

is  the  "  Mean  ",  corresponding  to  the  ordinate  containing  the  centre 
of  gravity  of  the  curve. 

The  square  root  of  the  mean  of  the  squares  of  the  deviations 
froni  this  last  result  is  the  "  Standard  Deviation." 

Finally  the  want  of  agreement  between  the  "^Nlode",  /.e.,  the  most 
probable  or  most  frequent  event,  and  the  "Mean",  introduces  the 

*  This  method,  where  a  single  curve  only  is  in  question,  consists  in  obtaining 
expressions  in  terms  of  the  constants  for  the  2nd,  3rd,  4th,  &c.,  "  moments"  of  the 
curve,  that  is  for  the  sum  of  the  ordinates  multiplied  by  the  squares,  cubes,  &c., 
of  their  distance  from  the  "mean",  and  comparing  these  expressions  with  the 
corresponding  numerical  values  easily  obtained  from  the  unadjusted  figures. 
This  process  is  as  convenient  as  it  is  ingenious,  and  the  only  drawback  we  see, 
and  this  is  not  perhaps  important,  is  that  undue  weight  would  seem  to  be  given 
to  the  extremes  of  the  curve  where  the  facts  are  usually  very  scanty. 
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conception  of  Skewuess,  the  degree  of  which  may  be  measured  by  the 

Mean  — Mode 
ratio  Skewness  =  _- — ^ — t-=- — r-r. —  . 
Standard  Deviation 

The  life  table  selected  as  a  standard  was  that  known  as  the 
English  Life  Table  No.  4  (males)  constructed  by  Dr.  Ogle  from  the 
Eegistrar  General's  Returns  for  the  ten  years  1871-1880,  and 
although  the  want  of  accuracy,  with  respect  to  the  ages,  in  all 
statistics  of  the  geueral  population  is  notorious,  and  the  heterogeneous 
nature  of  the  data  is  to  some  extent  a  drawback,  it  is  difficult  to  point 
out  any  better  table  for  the  purpose  required,  unless  it  be  the  Peerage 
Table  of  Messrs.  Bailey  and  Day,  where  the  facts  are  accurately  known 
and  the  material  homogeneous.  Plotting  out  in  a  curve  the  numbers 
dying  at  each  age  out  of  1,000  males  born,  the  author  finds  that, 
unlike  as  the  whole  curve  is  to  a  frequency  distribution,  the  old  age 
portion  strikingly  resembles  such  a  distribution,  being  very  accurately 
represented  by  a  Skew  frequency-curve  of  Type  III ;  and  that  when 
this  portion  of  the  mortality  is  removed,  a  second  curve  can  be 
found  representing  the  outstanding  mortality  for  the  next  portion 
of  the  table,  &c.,  until  the  period  of  infancy  is  reached. 

The  final  expression  arrived  at  by  Professor  Pearson,  representing 
the  whole  of  the  death  curve,  is  as  follows  : — Representing  by  dx  the 
numbers  dying  per  anmtm  at  the  moment  of  attaining  age  cc,  out  of 
1,000  male  births,  so  that  dx^.vlJ^.v=-hv-l  —  hv+\  nearly. 

d]c=  10-2^1-  '^'~3g^^)  "'"^•"^^'•^-'' ■^'  Old  age       curve. 

+     5.4e-[055O4u-4i-5)]=  Middle  life      „ 

+     2-Qe-^-'^-^'--''^^^"-  Youth 

+     8-5Gr-2)"^-"e-''^^''^-"'  Childhood 

-j-415-6(A'-f  •75)-^e-'-''^+''^'  Infancy 

The  constant  factor  in  the  curve  representing  the  mortality  of 
childhood  is  given  in  Professor  Pearson's  paper  as  9'0.  It  should, 
however,  in  order  to  reproduce  the  total  of  4G-4  deaths  assigned  to 
this  curve,  be  8'5  as  above. 

The  degree  of  approximation  with  which  these  curves  represent 
the  mortality  table  as  a  whole  will  be  seen  by  the  specimen  ages  and 
values,  given  in  the  table  at  the  close  of  this  note,  which,  for 
convenience  in  the  avoidance  of  decimals,  shows  the  numbers  dying  at 
successive  ages  out  of  10,000  born. 

It  will  be  found  that  the  agreement  throughout  is  very  close,  when 
it  is  borne  in  mind  that  the  author's  primary  object  was  not  to 
graduate  the  English  Life  Table,  but  merely  to  give  illustrations  of 
the  practical  employment  of  frequency-curves  in  various  classes  of 
statistics.  When  the  mode  of  construction  and  materials  of  the 
English  Life  Table  are  taken  into  account,  it  will  be  admitted  that 
the  deviations  are  probably  within  what  may  be  termed  the  errors  of 
observation. 

Treating  the  curves  in  their  order  from  Old  Age  downwards,  it 
will  be  seen  either  from  the  above  formula  (or  from  the  numbers  in 
column  4  in  the  Table)  that  the  Old  Age  curve  is  a  Skew-curve, 
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having  its  maximum  representing  152  deaths  per  annum  out  of  10,000 
births  at  age  71|.  ha%nng  a  higher  limit  at  age  106^,  and  no  lower 
limit,  but  running  practically  from  about  age  10  to  100. 

The  curves  for  Middle  Life  and  Youth  are  both  of  the  "normal" 
type  i/  =  i/(ye~''^,  the  former  with  a  maximum  at  age  Hi  and  a  range 
practically  of  about  forty  years  on  either  side,  the  latter  with  a 
maximum  at  age  22i  and  range  of  about  22  years  in  either  direction. 

The  curve  representing  the  mortality  of  Childhood,  commences 
suddenly  at  age  2,  rising  at  first  perpendicularly  from  the  axis  of  a' 
and  rapidly  reaching  a  maximum  at  age  3,  from  which  point  it 
continuously  diminishes,  having  no  upper  age  limit,  but  ceasing 
practically  about  age  22. 

The  curve  of  Infant  mortality  presents  a  very  curious  feature,  as 
it  will  be  seen  to  start  from  a  point  nine  months  before  birth,  at 
which  point  the  rate  of  mortality  is  infinitely  great.  On  this  head, 
Professor  Pearson  says :  "  Try  as  I  would,  no  theoretical  frequency- 
'■  curve  could  be  made  to  fit  it  (the  mortality  of  infancy  left 
"  out-standing  after  subtracting  the  first  four  curves  of  old  age, 
"  middle  life,  youth,  and  childhood)  until  I  had  shifted  its  start  some 
"  nine  months  before  bii'th." 

We  have  thus  a  certain  number  of  pre-natal  deaths,  amounting  in 
fact  to  605  for  every  1,000  born  alive.  Such  a  result  is  theoretically 
interesting,  but  we  cannot  safely  assume  that  the  curve  representing 
infant  mortality  may  be  carried  back,  without  modification,  into  the 
pre-natal  period. 

On  the  question  as  to  how  far  the  incidence  of  special  classes  of 
diseases  will  be  found  to  accord  with  the  character  of  Professor 
Pearson's  curves,  a  reference  to  the  registered  causes  of  death*  shows 
that  (omitting  infantile  deaths)  the  maximum  number  of  deaths  from 
diseases  of  the  Xervous,  Circulatory,  Respiratory,  and  Urinary  systems 
occur  about  age  70,  the  maximum  deaths  from  diseases  of  the 
Digestive  System  and  from  Cancer  between  60  and  65,  and  from  old 
age  mainly  after  75,  so  that  this  group  agrees  well  with  the  position 
of  the  maximum  in  the  Old  Age  curve  at  age  71^.  Xo  special  class 
of  disease  appears  to  be  represented  by  the  curve  of  Middle  Life 
mortality  with  its  maximum  at  age  Hi ;  the  deaths  from  violence, 
however,  show  a  not  very  strongly  marked  maximum  about  age  40. 
The  curve  representing  the  period  of  youth,  with  its  maximum  at 
22  i,  is  not  well  represented,  the  greatest  number  of  deaths  from 
Phthisis  occurring  about  age  30,  and  a  relatively  unimportant 
maximum  of  deaths  from  Enteric  Fever  at  age  20. 

The  deaths  from  Measles,  and  the  smaller  number  from  Scarlet 
Fever  and  Diphtheria,  which  are  most  numerous  in  the  second,  third, 
and  fourth  years  of  life  respectively,  may  be  considered  to  represent 
the  deaths  of  childhood,  this  curve  having  a  maximum  at  age  3.  It 
is  difficult,  however,  to  see  why  this  curve  should  begin  abruptly  at 

*  See  Supplement  to  the  55tli  Annual  Kept,  of  the  Registrar  General,  Pai-t  I, 
page  4.  A  population  table  is,  of  course,  not  a  Life  Table,  and  in  the  former, 
assuming  the  pDpulation  to  be  an  increasing  one,  the  points  of  maximum 
mortality  corresponding  to  the  various  causes  of  death  would  all  be  shifted 
towards  the  younger  ages ;  only  slightly  where  the  maximum  is  strongly  marked, 
but  more  appreciably  so  where  the  maximum  is  feebly  marked. 

VOL.  XXXIIT.  2    X 


534  Review.  [Jan. 

age  2,  a  proceeding  that  may,  perhaps,  be  due  to  the  author's  too 
great  respect  for  the  "facts"  supposed  to  underlie  the  figures  of  the 
mortality  table. 

For  the  excessive  mortality  of  infancy,  several  large  classes  of 
disease  are,  of  course,  accountable. 

Upon  this  aspect  of  the  subject  Professor  Pearson  remarks:  "  On 
"  the  whole,  it  does  not  appear  to  be  that  the  causes  grouped  together 
"  in  these  components — with  the  possible  exception  of  childhood — 
"  refer  so  much  to  the  special  severity  of  certain  diseases,  as  to 
"  the  special  prevalence  during  the  periods  considered  of  various 
"  susceptibilities,  relative  capacity  to  resist  death — whatever  be  the 
"  form  of  its  attack — pre-disposition  peculiar,  for  example,  to  the 
"  periods  covered  by  old  age  or  middle  age  mortality." 

Professor  Pearson's  curves  naturally  suggest  comparison  with  other 
attempts  to  represent  the  mortality  curve,  such  as  that  of  Gompertz, 
where  the  number  of  survivors  at  age  x  is  given  by  the  formula 
]^=.]cgc'  (which  requires  at  least  two  changes  in  the  constant  c,  say, 
at  ages  15  and  55),  or  that  of  Makeham's  modifications  of  Gompertz, 
where  Iji,-=ks-'^ff'^",  or,  as  in  his  later  development,  ks^io^y^'',  which,  as 
is  known,  represent  very  fairly  most  standard  tables  from  about  age 
20  or  25  to  the  end  of  life,  but  which  require  at  least  one,  usually 
two,  supplementary  curves  to  satisfactorilv  represent  the  mortality  of 
the  earlier  years  of  life.  Professor  Pearson's  resolution  of  the 
mortality  table  into  a  series  of  super-imposed  curves  has,  perhaps,  the 
advantage  over  Makeham's  hypothesis,  from  a  philosophical  stand- 
point, of  recognising  certain  broadly-marked  periods  of  life,  which, 
undoubtedly,  have  certain  special  physiological  characteristics,  and 
each  of  which  may  possibly  have  its  own  special  law  of  mortality. 
On  the  other  hand,  the  sufficiently  close  adherence,  in  general,  of 
Makeham's  formula  to  the  observed  mortality'  in  adult  life — the 
only  period  with  which  the  actuary  has  in  most  cases  to  deal — 
combined  with  the  great  saving  of  labour  resulting  from  the  principle 
of  "uniform  seniority"  embodied  in  the  formula,  render  the  latter, 
for  many  purposes,  almost  indispensable. 

A  curious  point  of  distinction  is,  that  in  Professor  Pearson's 
formula  a  necessary  limit  is  put  to  the  duration  of  human  life,  while 
according  to  Makeham's  hypothesis  a  man  might  live  to  any  age. 
This  distinction,  however,  is  of  no  practical  significance.  The 
probability  of  living  to  age  110,  for  example,  computed  according  to 
the  constants  employed  in  the  construction  of  the  Life  Table  in  the 
Text-Book  (Part  II),  is  about  one  in  sixty-thousand  millions;  so 
that,  if  the  formula  be  taken  to  represent  the  law  of  mortality  for 
the  race  during  the  past  2,000  years,  it  is  improbable  that  this  age 
has  been  attained  by  any  male  life  since  the  Christian  era. 

It  need  scarcely  be  said  that,  although  this  note  has  dealt  mainly 
with  the  Author's  application  of  "frequency-curves"  to  the  compli- 
cated case  of  the  'mortality  table,  there  are  many  other  possible 
applications  that  will  at  once  occur  to  the  actuary — such,  for  example, 
as  to  the  statistics  of  marriage  or  of  issue,  the  numbers  withdrawing 
in  successive  years  of  assurance,  the  number  of  superannuations  in 
various  years  of  age  or  of  service,  &c.,  &c.  In  the  majority  of  such 
cases  we  believe  it  will  be  found  that  Professor  Pearson  has  provided 
us  with  the  means  and  methods  of  disentangrlinff   the  general  law 
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underlying  the  observed  facts  from  the  accidental  irregularities 
inseparable  in  practice  from  all  statistical  data,  and,  therefore,  of 
predicting  with  greater  certainty  than  the  rough  facts  enable  us  to 
do,  the  probable  results  of  the  operation  of  such  law  in  the  future. 

Numbers  Dying  at  the  under-mentioned  Ages. out  of  10,000  Births. 


Deaths  according  to  Professor  Karl  Pearson's  | 

English 
Life 
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Frequency-Curves 
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11 
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I. —  On  the  Generalization  of  Simpson's  Eule  for  Joint-Life 
Annuities.      By  J.  Mayhew  Allen^  F.I. A. 

1  HE  object  of  this  Note  is  to  investigate  the  result  of  substituting 
for  a  joint-life  annuity  on  a  lives  of  different  ages^  an  annuity  on 
/9  lives  of  equal  ages,  namely : 
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(i.iii- a  ^  ^innr Q 

or,  what  is  the  same  thing, 

nPxyz ya'^^nPincir 8 \^) 

for  all  values  of  n. 

We  have  npx  •  npy  ■  npz a  =  [nPw)  ^ 

•••      7ipw=\npx-nPy'npz ,a;.}^         •       (2) 

aud,  putting  n  =  \  lu  equation  (2) 

Pw=,px'Pypz aY  .       .       .       (3) 

Also,  since  „p=p.^p.-p.-^p ''"'/*, 

„/>  is  seen  to  be  a  function  oi p,  and  can  be  represented  by  f(jo). 
We  thus  have  from  equations  (1),  (2)  and  (3), 

f{[p.-PyPz a]^l='^{p.v)APy)AP^) .a}^       (^) 

From  (4)  it  follows  that,  in  general,  w^heu  a  is  not  equal  to  /3, 

fip)  =  {p)'^"" (5) 

but,  ill  the  particular  case  where  a  =  ^, 

f(p)  =  -f(7i).{jo)*^«' (5a) 

Dealing  lirst  with  the  case  where  a  is  not  =  /?,  we  have 

nP.=  {p.y" (6) 

or,  dividing  both  sides  hy  pjc, 

n-.p.^l={p.)''"-' (7) 

Now  n-lPx  +  l  =  (Pa:+l)'^"~' 

also,  by  putting  n  =  2  in  equation  (7),  we  get 
Px^i  =  {pa:)'^'~' 

whence  cf)  {n}  =l  +  C(f){n  —  l) 

where  {^(2)—!},  being  independent  of  «,  is  represented  by  the 
constant  factor  c. 

Hence,  since  o^,.=  l,  we  have 

0(O)=O,  (^(1)-1,  (/)(2)  =  l+c,  0(3)  =  l  +  c  +  c^  &c., 

and,  generally,  it  follows  at  once  by  mathematical  induction  that 

c —  i 

Thus,  putting  ..r  =  0,  and  n  =  x  in  equation  (6). 


by  writing  y  for  \j\     ,  find  k  for   - 
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which  transforms  into  lj.=  ky'^ 

''l\7^        .,„J       7.      J?    ,.     '0 

This  is  Gompertz's  law  of  mortality. 
Dealing  now  with  the  case  a  =  l3,  we  have 

ov,  dividing  both  sides  hy  p^, 

n-^P^^x  =  i^{n).{p^f--' (8) 

Now,  »-i;^;r+i  =  ^(n-l).(/>.r+i)'^'^-'  ; 

also,  by  putting  n  =  2  in  equation  (8), 

.-.     ^(n).(it;,.)'^"'-'  =  t(«-l)[^^(2).0Ar)*^-]'^"-"    .     (9) 
Similarly, 

./r(n).(;.,)<^»-'  =  ^/r(n-l)[t(2).(;.,)0^-'J0«-i     .    (10) 

where  y  is  any  other  life. 

Dividing  the  corresponding  sides  of  equations   (9)  and  (10) 
the  one  by  the  other,  we  get 


=  (-) 

\Pv^ 


^P'J^ 

whence  <^(«)  =  1  +  {(^(2) -l}(/)(n-l), 

and;  precisely  as  in  dealing  with  the  previous  case,  we  find  that 

c"  —  1 
(bin)  is  of  the  form   — -^i-  . 
"^  c— 1 

Returning,    now,    to    equation    (9),   we    see    that    the    terms 
involving  p^  cancel  each  other,  and  there  remains 

i/r(/0=t(/^-l).{'f(2)}*«-" 

Now,  l=o/>a-  =  ^/^(0).(y.,-)*"=t(0).l, 

.-.      -«|r(0)  =  l 
^(1)=1 

-»/r(3)={'«/r(2)P+*(2) 

i/r(4)  =  {-f(2)}l+*(2)+*(3)^      &C. 

and  m  general,  by  mathematical  induction,  it  follows  that 
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^fr{n)  =  {^/^(2)}l+•«-)+'^(3)+  . .  .  +4<n-l) 

C-l  ,  C--1     c^-l  ,  .c»-»-l 


=  [{^(2)}^]^ 


c-l 
'c-1 


=  s"    c-i^   if  we  represent    {"»/^(2)}i-c   by  s ;   we 

C'-l         C— 1 

thus  have    „^>_p  =  s''~ 0-1^5^.0-1^ 

oi'j  pucting  x  =  0,  and  ;i  =  ct'  in  this  equation^ 

and  thisj  by  writing  ^  for  ( -i  )'"^,  and  /:  for  -  ,  transforms  into 

which  is  Makeham^s  law  of  mortality. 

It  is  thus  seen  that,  if  for  a  joint-life  annuity  on  any  number 
of  lives  of  different  ages  we  can  substitute  a  joint-life  annuity  on 
a  number  of  lives  of  equal  ages,  then,  if  the  number  of  substituted 
lives  be  not  equal  to  the  number  of  original  lives  Gompertz's  law 
of  mortality  holds,  but  when  the  number  of  substituted  lives  is 
equal  to  the  number  of  original  lives,  Makeham's  law  of  mortality 
holds. 

[The  above  may  be  more  briefly  proved  as  follows  by  an 
extension  of  the  method  suggested  by  Mr.  Henderson  : 

Suppose  that  it  is  possible  to  replace  the  annuity  on  any 
number  h  of  joint  lives  of  different  ages  by  an  annuity  on  any 
other  number  A-  lives  of  equal  ages,  it  is  required  to  find  what  is 
the  law  of  mortality. 

The  hypothesis  requires  that  n'Pmnc...{k)=-nVxyz...KK)  for  all 
values  of  n,  where  xyz  .  .  .  are  independent,  but  w  is  a  function  of 
them  all. 

This  may  be  written  A;  log  nJ9M:  =  log„j9j;  +  log  »j9j,+ .  .  . 
Differentiating  with  respect  to  n  and  changing  the  sign  of  both 
sides  of  the  equation,  we  have 

for  all  values  of  n.     Differentiating  again  with  respect  to  n,  and 
remembering  that 

"f^w  +  n         "H'w  +  n    0/J,x  +  n        "f^x  +  n 


dn  dw    '     dn  dx 


,  and  so  on, 


we  have         j^djx^  ^  dji^,  ^  dji^  ^ 

dw  dx  dy 
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Putting  now  n  =  0  in  equations  (i)  and  (ii),  and  noticing  that 
in  the  latter  the  partial  diflferential  coefficients  will  then  become 
complete^  we  get 

dfiu^  _  dfj,^  _|_  d^i.j  _^  djM.  ,.^ , 

dw        dec        dy         dz        '     '     ' 
Now,  remembering  that  xyz  .  .  .   are  absolutely  independent, 
and  that  w  is  a  function  of  them  all,  we  have,  differentiating  (iii) 
and  (iv)  with  respect  to  x, 

,  djiw  dw  _  djix 
dw  dx        dx 

,^w  dw  _  d'-fMj; 
dw'-  dx        dx^ 

dx-  _   dw^ 

djl_r  dflic 

dx         dw 

and  it  is  evident  that  a  similar  equation  can  be  got  for  each  of 

the  variables  y,  z  .  .  .   on  the  left  hand,  with  w   on  the  right. 

Hence  ^      c?%      d^ji^ 

dx-        dip'        dz-       „ 
-J —  =  ~-  =  -J —  =iicc.  =  a  constant, 

Q/Ax  dfJby  dfls 

dx         dy         dz 

since  x,  y,  z  .  .  .  are  independent. 

From  this  it  follows  that  /x,,.  =  A  +  Bc'',  and  hence,  substituting 
in  equation  (iii),  we  have 

k{A.  +  Bc''-)  =  h\  +  B{c-''  +  c"  +  .  .  .  ) 
.•.     if  A  is  not  equal  to  k,  A  =  0. 
Hence  the  following  theorems: 

(a)   If  for  h  lives  of  different  ages  we  may  substitute  one 
life,  or  any  other  number  of  lives  (not  h)  of  equal 
ages,  Gompertz's  law  must  hold. 
(/3)   If  for  h  lives  of  different  ages  we   may  substitute  h 
lives  of  equal  ages,  Makeham^s  law  must  hold. 
A.  L.] 

XL — On  the  Equated  Time  of  Payment.     By  A.  Levixe,  F.I. A. 

At  the  end  of  the  first  chapter  of  his  '^Theory  of  Finance '', 
Mr.  George  King  refers  to  the  equated  time  of  payment,  or  average 
due  date,  of  various  sums  of  money  due  at  different  times  by  one 
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person  to  another.  An  a])proxiniate  value  for  the  equated  time 
of  payment  is  there  found,  which  is  given  by  the  rule  "multiply 
"  each  amount  by  the  time  to  elapse  until  it  will  fall  due,  and 
"  divide  the  sum  of  the  products  by  the  sum  of  the  amounts."  It 
is  well  known  that  this  approximation  favours  the  debtor,  in  other 
words,  that  it  gives  too  large  a  value  for  tlie  equated  time  of 
payment.  But  no  proof  of  this  fact  appears  to  have  been 
published,  and  it  is  hoped,  therefore,  that  the  following  may  be 
found  of  some  interest. 

Adopting  Mr.  King's  notation,  the  correct  value  of  the  equated 
time  of  payment  is  x,  which  is  given  by  the  equation 

(Si  +  S,+  S,54-  .  .  .  )  r^-=S,i-"i  +  S,u"-:=  +  S3f«='+  .  .  ., 

while  the  approximate  value  is 

Si«i  +  So??2  +  83^3  +  &c. 

Si  +  S,+  S3  +  &c.    '' 

which  may  be  denoted  by  ?/.  It  is  required  to  prove  that  ^v<y. 
Let  us  consider  Si +  80  +  8.,+  .  .  .  quantities,  of  which 

Si  are  each  equal  to  r"S 

S3       „  „       r"3,  and  so  on. 

The  arithmetic  mean  of  these  quantities  is  evidently 

Sit;»i4-S2W«2  +  S3U"s+  ... 

or  ?"^  ' 

81  +  80+  ...  '  ' 

the  geometric  mean  of  the  quantities  is 


Si)li+S.)i.+S-.tl..;-r  .  ■ . 

that  is  V     s,+s.+s,+  ...      ^  q^.  ^f^ 

But  the  arithmetic  mean  of  any  number  of  positive  Cjuantities, 
which  are  not  all  equal,  is  always  greater  than  their  geometric 
mean. 

Hence  r^'>r-";  from  which  it  follows  that,  as  v  is  less  than 
unity, 

Sini  +  S2?l2+83»3+   •    •    • 

^^    S1+S2+S3+...   • 
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